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This Mk V Inertia Machine tests Mintex Brake liners under 
controlled conditions, for friction, fade and general perfor- 
mance. It subjects them to stresses greater than any met on 
actual service. The flywheels are brought up to a given speed, 
the brake is applied, and torque, brake drum surface tempera- 
ture and stopping rate are recorded. The Mk V, one of the 
largest machines of its kind in the country, generates up to 
184 million ft/lb kinetic energy—equivalent to the energy 
absorbed in halting 25 double decker buses from a speed of 
30 m.p.h. Together with many others similar machines in 
the B.B.A. laboratories it provides one of the reasons for the 


long and consistent service that Mintex brake liners give. 
Research has always been the heart of our business. It con- 
tinues today with greater emphasis than ever, making sure— 
and doubly sure—that 


yon caw Why ou 


MINTEX 


Mintex Brake and Clutch Liners are manufactured by British Belting & Asbestos Limited, Cleckheaton, Yorkshire, and are available 
from MINTEX Service Depots and Distributors throughout the country. 
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in the manufacture of 


OSBORN 
FINE 
STEELS 


Tool steels, stainless steels, heat-resisting 
steels, manganese steels and a wide range of 
alloy steels are produced by Samuel Osborn 
& Co., Limited. The reputation of these 
steels, including the well-known brands of 
Hand & Heart, Titanic, Mushet, Tropic and 
Titan, depends upon their quality and their 
quality depends upon rigid control in 
manufacture. 

The results of the experience of generations 
of steelmakers are blended with the latest 
technical advances in melting practice, to 
produce steels which will meet the most 
exacting standards—there’s no place for 
guesswork in the art and science of steel- 
making. 


FINE STEELMAKERS - STEELFOUNDERS 
ENGINEERS’ TOOLMAKERS 


SAMUEL OSBORN & CO. LIMITED 


CLYBE STFBCL WORKS - SHEPCPFITRELO - CNGLAND 
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FOR GEARS 


E.N.V. ENGINEERING CO. LTD., HYTHE ROAD, WILLESDEN, LONDON, N.W.10. Tel. : LADbroke 3622 
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PATENT 
HYDRAULIC 
DYNAMOMETERS 


FOR ABSORBING AND MEASURING 
B.HP. OF ALL TYPES OF PRIME 
MOVERS — SIZES RANGE FROM 50 
TO 60,000 B.H.P. AND UPWARDS 


The result of constant research 


and development combined with 
unrivalled experience 


Write for further particulars: 





LOCOMOTIVE TEST PLANT 
designed, manufactured 
and installed complete 

by HEENAN & FROUDE LIMITED 

at BRITISH RAILWAYS 

RUGBY TESTING STATION. 

Five Froude Dynamometers, 
each of 1200 B.H.P 


Capacity were incorporated 


HEENAN & FROUDE LIMITED encineers, WORCESTER, ENGLAND 
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Screw 
thread 
Inserts 


Heli-Coil Inserts are self-locking thread liners made 
from high tensile stainless steel wire. In tapped holes 
they provide a conventional thread with higher loading 
strengths and greater resistance to wear and stresses 
than unprotected threads. The Heli-Coil eliminates 
stripping, seizing, galling and corrosion. It literally 
armours the thread. The Heli-Coil offers a unique 
opportunity for product cost revision. It is ‘‘a natural’’ 
for automation, it can make dramatic cuts in time and 
labour costs. Assembly is the ultimate in simplicity— 
just drill, tap and install. The Heli-Coil saves weight 
and space. It improves the serviceability and appear- 
ance of the end product. We suggest you write soon 
for data on Heli-Coil, the British-made Insert that is 
available internationally. It is a product of the day 
and this atomic age. 

For further details write for Sales leaflet H.E.2. 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKSHIRE 
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Each of the two bowls contains its own filter element, and is connected to a 
common head, thus simplifying pipe work. The filter is made in two types: 
DOUBLE ‘MICRONIC’ As shown above, ‘Micronic’ elements are used in both 
stages; the second one being sealed to discourage unnecessary interference. This 


arrangement is most helpful where unskilled labour is employed as it eliminates the 
possibility of damage being caused by dirt introduced during element changes. 


METAL & ‘MICRONIC’ A metal edge element of -002” spacing is used as a 
primary filter to prevent the larger particles of dirt from reaching the extra fine Micronic 
second stage element. The life of the ‘Micronic’ element is thus greatly increased and 
less maintenance is required. 


These filters are available for flow rates of up to 10 G.H.P. 
AUTOMOTIVE PRODUCTS COMPANY LIMITED, LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


ORIGINATORS OF PAPER FILTER ELEMENTS 


Reed. Trade Marks 


Purolator, ‘Micronic’ 





‘MICRONIC’ LUBRICATING OIL, FUEL AND AIR FILTERS 
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PARK GATE 


QUALITY STEELS 


FOR DROP FORGINGS 
" 








black bars 


for 





connecting rods 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 
LEPHONE ROTHERHAM 2141 (10 lines TELEGRAMS YORKSHIRE, PARKGATE. YORKS 


A ) Company TELEPH 


Automobile Engineer, November 1958 i) 





Putting two and two together and making five ! At least, that’s how it appears when you 
consider the saving in time and cost by changing over to tapping screws. 
Without doubt, the tapping screw does display a number of very definite advantages over the 
conventional machine screw. It obviates the use of nuts. With its self-locating point, 
it forms its own thread and eliminates a separate and expensive tapping operation. 
It makes for easier assembly, is stronger, cheaper and faster. And when used in conjunction 
with the Phillips recessed head, designed for power driving without damage to either 
work or worker, it is obviously safer. Putting two and two 
together, the tapping screw simply ensures a better job. 
Why not change over to tapping screws and prove it for yourself? 


° 
Lanread tapping screws for economy and safety 


LINREAD LTD. COX ST. BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS ° HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS + SEMS © RIVNUTS © CUSTOM DESIGNED COLD FORGED FASTENERS © ALEX SCREWPLUGS, 
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There are many ways of keeping one’s customers 


... but the best way that we've found is quite 

simply to do the job exactly as it’s wanted, and by the time 
it’s wanted. If this is the service you're looking for, 

get in touch with: 


Metropolitan Plastics Ltd 


ont? time 


gs % , 
2hRa Specialists in thermo-setting plastics 


am 


Glenville Grove, Deptford, London SE8 
Telephone: Tipeway 1172 
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THEY CAN GAN COAL IN FRANGE 


harbonnages de France (the French coal authority) 
have found a clean, easy way to deliver coal—by 
packing it in corrugated sheet steel. This pack is a 
specially designed triangular jerrican holding 33 pounds 
of coal. The coal is delivered in the can, to be tipped from 
it straight into the stove or grate, thus avoiding the dusty, 
dirty shifting of coal from sack to cellar to scuttle to fire. 















STEEL’S VERSATILITY 


This is only one example of the many uses of sheet steel. 
Others more familiar (though no less enterprising) include 
sheet steel for railway carriages and wagons ; guttering and 
steel ducting; kegs, drums, cans and cisterns; oil stoves, 
washing machines, refrigerators and office furniture. 

The motor car industry in particular has used the increas- 
ing versatility of sheet steel to good advantage. The strength 
and flowing lines of today’s motor car body reflect the 
continuous improvement in steel qualities to suit modern 
press shop practice. 



































































CONSISTENT QUALITY 


Powerful presses shape a flat sheet of steel in smooth curves 
and crisp contours forming body panels, wings and doors— 
strong, light and free from distortion. Pressings such as 
these with their bold moulding and intricate detail require 
steel of consistent quality and ductility. 

By its concentration on the wide continuous strip mill 
process, The Steel Company of Wales has been able to 
supply such steel in the necessary quantity, thus making a 
substantial contribution to the development of the motor 
car industry. 




















INCREASING QUANTITY 


The Steel Company of Wales was specifically formed to 
meet the growing demand for high quality steel of this type 
and it already makes over one-third of Britain’s sheet steel. 
Research and development continue: new plant, planned 
and under construction, will push production up and up. 

It has always been the policy of The Steel Company of 
Wales to pay particular attention to customers’ specific 
problems, and to ensure that its products are “‘tailor-made” 
to individual requirements. If you have an industrial prob- 
lem which sheet steel might help to solve, it will be worth 
your while to write to us or telephone Port Talbot 3161. 
We believe we can help. 


THE STEEL COMPANY OF WALES LIMITED 


Steel Division: Abbey Works, Port Talbot, Glam. Telephone: Port Talbot 3161. Telegrams: Steel, Port Talbot 
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‘SILENTBLOC’ rubber-metal mountings are the accepted 
means of insulating almost anything from vibration—from 
small and delicate instruments to multi-ton drop-hammers. 
If you have a vibration problem, bring it to us as pioneers 
and far and away the leaders in the use of rubber in 
engineering. Technical information always available from 
Silentbloc Limited, Manor Royal, Crawley, Sussex. Telephone: 


Crawley 2100. 


Gs by EXITTIZITTS 


ANDRE RUBBER CO. LTD. — A SILENTBLOC COMPANY 


Pioneers of Rubber in Engineering 


TAS S83 








PETERMANN AUTOMATIC vane BXE 


6 TRANSVERSAL TOOLS AND 
6 TOOLING POSITIONS ON THE TURRET 


The multiple combinations available with this arrangement offer solutions 
to a considerable number of machining problems. 

This is just one feature of the world-famous Petermann Automatic 
Screwing Lathes P.16 and P.25. 

For illustrated literature giving details of all the features of these 


and other Petermann machines please write to: 


GHARLES GHURGHILL two" 


COVENTRY ROAD, SOUTH YARDLEY, BIRMINGHAM, 25. BRANCHES: LONDON, GLASGOW, NEWCASTLE, MANCHESTER 





TAS/CCIS 
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PHILIDAS 
Self-locking Nuts 


NEVER LOSE THEIR GRIP 


eA 52 Pe ms es 
ring RS - 7 b the 


Continue to rely on Pp H I . DAS 


These one piece nuts are of all-metal con- 
struction—with no insert. They stay secure 
under extremes of temperature and against 
all vibration—and can be used time and 
time again. 

Most types and sizes available from stock 


Send for our new catalogue THEY YIELD ONLY TO A SPANNER 
PHILIDAS DIVISION — WHITEHOUSE INDUSTRIES LTD. 


FERRYBRIDGE, KNOTTINGLEY, YORKS. LONDON OFFICE: 44 HERTFORD STREET, W.I. 
Tel. Knottingley 2323 (5 lines). Telex 55-166. Tel. Legation 3888. Telex 23549 
NORTHAMPTON OFFICE AND STOCK ROOM: COUNTESS ROAD, NORTHAMPTON, Tel. 3766. Telex 31624 


OES LAE amie Arg ea RT 2, See ter aD a AO A, eens . ag _ “wo oA 
Fs ned hee GE Bf hie ee ih, Sea ate ok A 
A SACS a OE Sa we TS SOE SY PENS AE ASO SO wi oo Se NS REI S 


Automobile Engineer, November 1958 15 








For the brilliance 
that lasts and lasts... 


TRUBRITE 
Stainiess Steel 


the car trim of to-day and of the future 























Sparkling beauty enhances styling of modern cars 

Cannot rust, peel or chip. No pitting. 

More strength—resists scratches and denting. 

Bright right through. 

Easy to clean (using only soap and water) 

Time-proof brilliance keeps up value of car. 

Already adopted for many parts both outside and in by leading 
manufacturers, such as Vauxhall, Morris, Wolseley, Riley, etc. 


ARTHUR LEE & SONS LIMITED 


TRUBRITE STEEL WORKS * MEADOW HALL * SHEFFIELD * Telephone: Sheffield 387272 
London Office : Stafford House, 40/43 Norfolk St., Strand, W.C.2. Tel: Temple Bar 7187/8 
Birmingham Office: 191 Corporation St., Birmingham 4. Tel: Central 6801/2 
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ore than a drill 
it ; es a service 





THE SHEFFIELD TWIST DRILL AND STEEL CO. LTD. SHEFFIELD, ENGLAND 


DORMER DRILLS ARE OBTAINABLE FROM YOUR JSUAL ENGINEERS MERCHANTS 
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Sterling achievements 








span the history of an era 


. . and help to make that era memorable. 
The continuing success of Sterling Metals is due to their ability 
to supply castings of the highest quality 
in the desired quantities at the right time. 
Today as in the past, Sterling Metals offer the 
greatest technical experience augmented by quality control 
of production which is second to none. 
Sterling Metals are the acknowledged experts in casting aluminium 
and magnesium alloys by sand, die and precision mould processes, 


and in making engine blocks and cylinder heads in high duty iron. 


Sterling Metals are at your service 


Cast iron cylinder head 
for Austin A35 car. 


By courtesy of Austin Motor Co Ltd. 


STERLING ME 


NUNEATON - Nuneaton 4221 
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DISC or DRUM 




















Whatever type 
or weight of 
vehicle there’s a 


GIRLING 


BRAKE SYSTEM 


available— 


Backed by 25 years experience 











GIRLING LIMITED - KINGS ROAD - TYSELEY - B'HAM 11 
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with EATON — 


Eaton two-speed axles give speed with 
economy when the load is light and the 
going easy and also extra pulling power 
for big loads and difficult operating 
conditions. The right gear is right there 
whatever the conditions and there is no 
need for slogging uphill or over-revving. 
That is why Dodge specify the Eaton 
two-speed axle as standard on all their 
tractor models and as optional equip- 
ment on most of their load-carrying 


vehicles, 


j 


/ 


d 





Eaton have combined two complete 
power ranges into one unit, and a finger- 
tip control located on the normal gear 
change lever makes either range instantly 
available as the need arises, Wear and tear 
on engine and transmission are reduced 
—maintenance costs lowered—fuel con- 
sumption cut considerably. Valid reasons 
for ensuring that your new vehicles 
are fitted with Eaton two-speed axles, 


a 
EATON AXLES LIMITED | 


VICTORIA ROAD, GREAT SANKEY, WARRINGTON, ENGLAND 


In association with 
EATON MANUFACTURING COMPANY, CLEVELAND, OHIO, U.S.A. - E.N.V, ENGINEERING CO, LTD. LONDON, N.W. 10 - RUBERY OWEN & CO. LTD. DARLASTON 
EA 87a 
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/ 2-SPEED AXLES 





“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 


They have been tested by every known device, and have been proved to 


be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


A PZ 


POSSILPARKR GLASGOW: N 
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Wellworthy ALESSFIN 
armoured ring groove pistons 


... more than pay 


for themselves 


in the first year! 


The top ring groove of the Al-Fin Piston 
has an austenitic cast iron insert bonded 
to the alloy giving strength where it is 
most required. This iron bonded securely 
to the alloy during the casting of the 
piston will stand up to the most severe 
usage. That means piston life is increased 
by at least 100%. This double mileage 
saves you the cost of one overhaul and 
the cost of another set of pistons! 


Write for leaflet A20/\1 





Isothermal Piston Design..... 


Wellworthy use Isothermal Survey in diesel 
engine piston design to ensure: 


Correct selection of materials. 


Determination of correct running clearances. 


Avoidance of localised hot areas. 275 — 300°C 


Correct gudgeon pin alignment. 250 — 275°C 





That head thickness, coupled with correct ce 225 — 250°C 

blending into piston wall overcomes distortion . 
ie cee : ; ‘ 200 -— 225°C 

of ring grooves. This has considerable bearing 

on blow-by and efficient oil control. Below 200°C 


WELLWORTHY LIMITED - LYMINGTON - HANTS 
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LANDIS 4-SPINDLE SEMI-AUTOMATIC 
THREADING MACHINE 


Speed of threading bolts, studs and rods. 


Simplicity of setting and operation. 


Ease of maintenance. 


For the high production threading of bolts, studs 
and rods. Two sizes for threads from 
}” to }” x 34° long and 4" to 1” x 34” long. 


The operator simply loads and unloads the grips 

as they automatically open. Production ranges 
from 500 to 2,000 per hour, depending on diameter 
and thread length. Standard or special gripping 


mechanism fitted 


The slow spindle speed feature of this machine 
increases the life of the chasers. 


The illustration below shows : 

Cutting }?” diameter by 14° long Whit. threads on 
black bolts. Production, 1,650 bolts per hour. Rate 
of production largely depends on the speed of the 
operator loading and unloading the grips. 










































































































































































































































































ALFRED 


wu HERBERT 





L470.,COVENTRY factored Division, Red Lone Works. 
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tomorrow's motorist 


will insist on 


Stainless 
Steel 


Fittings 


Issued by the makers of the famous ‘Staybrite’ Stainless Steel 


FIRTH-VICKERS STAINLESS STEELS LTD. SHEFFIELD 
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SAFETY 
», DUAL BRAKE VALVE 


| COMPACT: LIGHTWEIGHT 


~ 
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e that got awaye-e. 


Friday fish, to find one of the few anglers 
whose hooks are not hardened in 

Birlec furnaces! For all small steel parts 
needing accurate production hardening 

and tempering, Birlec shaker hearth furnaces 
are pre-eminently suitable. 


BIRLEC SHAKER HEARTH 
furnaces are available in standardised 
capacities with appropriate non-scaling, 


non-decarburising atmosphere control. 


BIRLEC LIMITED 


An A.E.l. Company 


ERDINGTON + BIRMINGHAM 24 





LONDON ~- SHEFFIELD - GLASGOW + NEWCASTLE-ON-TYNE 


SM/B 3955 
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SCHRADER FLOW CONTROL VALVES provide a control of movement 
speed so essential to the effective use of compressed air equipment. The range of valves 
has now been extended to give even greater flexibility. 

The valve is easily set, by means of an adjustment screw, thus determining how fast 
the air flows in the “ adjusted” direction. If used in conjunction with an air cylinder, 
for instance, the valve can control the pressure build-up and with it the speed of 
the piston thrust, but not its pushing force. This controlled thrust speed avoids the 
impact shock of suddenly applied air pressure, yet permits full thrust force. When 
the valve is operating in the “ full flow” direction a poppet is opened, giving open line 
pressure. Where controlled air flow is required in both directions, two valves can be 
fitted back-to-back. 

Although designed primarily for air control, these valves are equally suitable for 
use with oil or water in hydraulic systems. 


Body of cast brass. The 3” bore valve is the latest addition to the Schrader range, 
Non-corrodible plunger assembly, which now covers 4", }” and }” B.S.P. sizes. These provide a pressure 


replaceable in one umt. range as follows :—AIR : 0-400 P.s.1. OIL or WATER: 0-800 P.s.1. 
Substantial lock-nut 
resists vibration. 


e | POST THIS COUPON TODAY 


To: A. SCHRADER’S SON, Air Control Products Dept. AE, | 


F LOW CO NTRO L V ALVE S £29 TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 


Please send details of Schrader Flow Control Valves 


Automobile Engineer, November 1958 








Designed for the 


HIGH 


MODERN ‘i 


The C.A.V. ‘N’ type fuel injection pump 
was specifically designed for duty with 
the higher speed, higher pressure, 
larger output engines of today. 
It was developed in the light of 
accumulated experience of fuel 
injection equipment, with 
unrivalled technical and en- 


gineering resources avail- 


Diesel 


able for the investigation and solution of 
the many problems involved. 

Improved features include shorter, 
stiffer camshaft, through bolt, flat 

base fixing, increased bearing 
areas, built-in  ffinal filter, 


improved delivery valve 
joints, positive phasing ad- 


justments, etc. 


The World’s Leading Manufacturers of 


FUEL INJECTION AND ELECTRICAL EQUIPMENT 


C.A.V. LIMITED - ACTON « LONDON - W.3 
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...and ends with FERODSO 


Anti-Fade Brake Linings 


FERODO LIMITED - CHAPEL-EN-LE-FRITH A Member of the Turner & Newall Organisation 
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Top men, Shop men, 
fast-coming-up-men 
For weldability call for Group 2 
But Group 3’s slag removal 
Earns the welder’s approval; 


They’re oreseetes bears! 


in the new... 


VELVARC TWO 











E24 
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interchangeable, on the same 
mounting, with the standard 


Marles manual gear unit. 


THE 
T¥re3 
‘UNIVERSAL’ 


Illustrated above is the Type 3 ‘ Universal’ 
steering gear which incorporates the 
hydraulic control valves mounted upon 
our type ‘861’ manual gear. This is for 
use with a separate power pump and with 
power cylinders operating on the steering 
linkage. Further particulars will be sent 
on request. 
ADAMANT ENGINEERING CO. LTD., 


THE AERODROME, WOODLEY, Near READING. 
Sole proprietors of the Marles Steering Company Lid. 


Telephone: Sonning 2351 Telegrams: Adamant, Reading 


MARLES 








Top men, Shop men, 
fast-coming-up-men 
For weldability call for Group 2 
But Group 3’s slag removal 
Earns the welder’s approval; 


They’re raesestesbetere. 


in the new... 


VELVARC 





ACTARC 
the name for depenitable electrades 


E24 
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interchangeable, on the same 
mounting, with the standard 


Marles manual gear unit. 


THE 
FYFe:3 
‘UNIVERSAL’ 
UNIT 


Illustrated above is the Type 3 ‘ Universal’ 
steering gear which incorporates the 
hydraulic control valves mounted upon 
our type ‘861’ manual gear. This is for 
use With a separate power pump and with 
power cylinders operating on the steering 
linkage. Further particulars will be sent 
on request. 
ADAMANT ENGINEERING CO. LTD., 


THE AERODROME, WOODLEY, Near READING. 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone: Sonning 2351 Telegrams: Adamant, Read:ng 














RGM help to put Britain’s cars ahead 


I’ve been working on car-engine design for 25 years, and Ransome & 
Marles bearings have always been specified. I suppose you've con- 
tributed to the motor industry for much longer than that ? 


Ihe motor industry was, in fact, one of the earliest users of RAM 
products. For just half a century, bearings have been produced 
at Newark for nearly every British make of car, as well as for 
commercial vehicles, motor-cycles, auto-cycles, trailers and so on. 


And for car accessories ? 


Certainly. Even brakes and lighting equipment are manufactured 
on machines which rely on our bearings. And now we are rapidly 
extending our contribution to the motor industry. It has been 
estimated that the turbo-driven car will be an economic possi- 
bility within two years: with our long experience in designing 
and manufacturing bearings for gas turbines, we expect to play 
a prominent part in turning this possibility into a reality. Our 


research people are fully conversant with all aspects of producing 
bearings for turbines, and are working continually in this field. 
Research is also going on into the uses of new materials such as 
plastics and sintered metals. Our aim is to match the automobile 
designer’s objectives with the most advanced standards of design 
and production in our bearings. 


What about the work Ransome & Marles are doing on bearings for 
the engines in today’s cars ? 


That’s still going on, naturally. With the advent of very high 
compression engines we have been tackling many new problems 
—and solving them, too. And the introduction of automatic trans- 
mission systems in this country has involved us, in production 
as well as in research. In fact, you can say that RAM have a hand 
in every technical development of Britain’s motor industry, and 
will continue to have in the future. 


Ransome & Marles Bearing Co. Ltd., Newark-on-Trent, England 


Telephone: Newark 456; and Telex 37-306 
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AUTOMATIC 
MULTI-CYCLING 
HYDRAULIC 
COPYING LATHE 


for fast, accurate 
high-output production 


All the components shown below can be automatically produced at fast rates and with 
high accuracy by copy turning on the Drummond Maxipilot Hydraulic Automatic 
Multi-cycling Copying Lathe. 

This rigid and powerful machine has been designed to exploit to the maximum the 
cutting possibilities of carbide tools on medium and large quantity production runs. 
Top speed is higher than usual for a machine of this size and special attention has been 
given to the elimination of all vibration. 

The Maxipilot is made with 20 in. or 32 in. between centres and maximum swing 16 in 
over bed; 9 in. over the cross slide. Write today for full details. 


DRUMMOND BROS. LTD. 


GUILDFORD - ENGLAND 





Sales & Service for ... DRUM MON D-ASQUITH . . « the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
"Phone : Midland 3431 (7 lines) ‘Groms: Maxishope, B'ham. Also at LONDON : Phone : Trofalgar 7224 (5 lines) and GLASGOW : "Phone: Centre! 0922 
0262 


33 
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What do 


Desoutter do? 


In response to an urgent appeal from the M.D. a careful survey, 
designed to discover the impact of 23 years’ advertising, has 
recently been completed. In this nation-wide survey thousands 
of people were asked, “What do Desoutter make?” 
2°, said “Miniature Horses” 
3°, said “Hair Restorer” 
0°5°,, said “Weak Jokes” 
94°5°., “Didn’t Know” 

The M.D. was most displeased. “I’m not suggesting,” he said, 





“that our advertising hasn't done a quite subliminal job on their 
collective unconscious, but in one respect at least it may be said 


to have failed. Let us correct this now, gentlemen: 


DESOUTTER 
BROS LUMINTED 


make Pneumatic 


(i.e. driven by air) 


and Electric 


(i.e. driven by electricity) 


Power Tools 


(i.e. tools which for the purpose of this 
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argument are driven by air or electricity) 





Desoutter Brothers Limited, The Hyde, Hendon, London, N.W.9. 
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WERE FITTED 
TO THIS 
1897 
DAIMLER 





THEY ARE USED TODAY 
ON THE WORLD'S 

BEST COACHES, 

BUSES, TRUCKS, 

AND DUMPERS, ETC. 


KIRKSTALL FORGE ENGINEERING 


LIMITED LEEDS; 5 


Telephone: Horsforth 2821 
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Build quality into 


your engines 











RENOLD CHAINS LIMITED MANCHESTER 
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DISTRIBUTORS OF MATERIAL IN BULK 
IN GT. BRITAIN 


J. A. NORDBERG LTD 
171 QUEEN VICTORIA ST. 
LONDON, €.C.4 
Tel: Central 9678 


FOREIGN & COLONIAL ENQUIRIES TO 


H. JACKSON LTD 


OAKENCLOUGH, GARSTANG 
Nr. PRESTON, LANCS. 
Tel: Garstang 3308 











The Autocar A.P. 40 mining truck, built by 
the Autocar Division of the White Motor 
Company, has the Fuller R-1550 
ROADRANGER Transmission. 


THE FULLER B-1550 ROADRANGER 
TRANSMISSION 


This 9-speed semi-automatic transmission is designed primarily for extremely heavy 
duties off the highway and for severe industrial applications requiring maximum 
torque capacity such as may be imposed by 1550 cu. in. diesel engines developing 
up to 600 h.p. 

Ratios are well spaced by steps averaging 38°., with direct drive in 8th and a .69 
overdrive ratio in 9th speed. Reverse speed ratios are 9.56 and 2.71. 


The range selector is mounted on the gear shift lever and operates the air selector 


valve which controls the range-shift air-powered cylinder. 
A further feature which assists in making clean changes is the pre-selective air- 
powered countershaft inertia brake to check spin-on during upward shifts. The 
location of the pre-selector valve is to customer's choice. 
Other features include S.A.E. standard heavy-duty and regular-duty type Power 
Take-Off openings as well as a special trough and sump arranged to trap and hold 


foreign material. 
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Exclusive European Representatives for the 
Fuller Manufacturing Company of Kalamazoo, Michigan, U.S.A. 
AUTOMOTIVE PRODUCTS COMPANY LTD. 
Brock House, Langham Street, London, W.1, England 
Telephone: Langham 2527 
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cool efficiency behind 


the hottest styling 


CMF give a design and manufacturing 
service, which has been confidently and 
confidentially used by automobile engineers 
for more than fifty years 








COVENTRY MOTOR FITTINGS 


at “ eS 


ee a 


COVENTRY ENGLAND Tel 3144 
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helps smooth out problems 





z 


it is the continued research of Midcy/ that 
helps smooth the way of the Auto Engineer 
with such of his problems as are associated 
with Cylinder Blocks, Cylinder Heads, Camshafts 
and Brake Drums 


THE MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK, STAFFS 











CEJ 
HITEN 


TAPS 


HAVE YOU ANY REALLY TOUGH 
TAPPING PROBLEMS 9 
IN HIGH TENSILE STEELS «a 


A NEW MANUFACTURING PROCESS IS GIVING 
AMAZING RESULTS AND MUCH LONGER TAP LIFE 
ON THESE DIFFICULT MATERIALS 


* Tell C.E.J. about your problems and they 


will find the answer 
CEJonansson FLED: 


SOUTHFIELDS ROAD - DUNSTABLE, BEDS. 
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SIMMONDS MAKE NUTS FOR BUSY PEOPLE 


Simmonds, the self-locking nut specialists, also make Cold formed double chamfered steel nuts 
Full nuts 
Slotted nuts 


standard nuts faster than you can use them—bar turned 


and cold formed, in a wide range of sizes, 
Round top castle nuts 


Thin lock nuts 
Special nuts 
nut or turned part for a special job you can get that Reet nuts 
too. Just contact Simmonds, Special cold formed nuts 


steels and finishes. There are so many you can always 
get exactly the nut you want. If you need a special 


SIMMONDS AEROCESSORIES LIMITED  rrerorest, rontyprioo, GLAMORGAN 





Branches : London, Birmingh Manchester, Glasgow, Stockholm, Copen- 
hagen, Ballarat, Sydney, Johannesburg, Amsterdam, Milan and New York 
A MEMBER OF THE FIRTH CLEVELAND GROUP 
“RC36N 
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murs 1s NEW. iy 
160% ACCURACY AND FINISH 


* Low Capital Outlay 


*& Space Saving 


* Integral Cam Feed 


” Super Precision 
Bearings 


The FB4F Fine Boring Unit Head illustrated above 
incorporates an independent feed motion, transmitted 
to its spindle quill through a simple plate cam, which 
can be designed to give a fast approach and varying 
rates of feed. The robust spindle and quill, together 
with super precision spindle bearings, ensure a high 
degree of finish and roundness 


ig recision These self contained units are readily adaptable for 


a wide variety of applications without need for costly 

4 i set ups 
Uj | m e nt f Particularly suitable for mounting on simple base 
plates together with the necessary work holding fixture 
: enabling single purpese units to be constructed for the 
DESIGNERS AND MANUFACTURERS OF SPECIAL minimum of time and cost. Wide range of speeds and 
MACHINE TOOLS j feeds obtainable by changing feed cam afd motor 

pulley 


BLETCHLEY BUCKS **Descriptive brochure on request.’”’ 
Phone: BLETCHLEY 3403/4/5 


Manufactured by :— 
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Wedglok nuts are completely self-locking. They will not 
work loose through vibration or reversal of stress. They 
need no locking devices—and the locking-action is unaffec- 
ted by age or temperatures within the normal range. 


How is it done? 


In a Wedglok nut the locking element consists of a tough, 
resilient nylon pellet. This is inserted in the body of the nut 
and projects slightly above the crest of the thread. When the 
nut is turned the pellet sets up a wedging action, gripping 
the threads tightly. This counter-thrust creates metal to 
metal engagement of mating threads. The Wedglok principle 
can be applied to screws as well. 


If it’s a matter of how to fasten one thing G « N 
to another... get in touch with 


Wedglok Self-Locking Products are manufactured under licence in the United Kingdom solely by 


Guest Keen & Nettlefolds (Midlands) Ltd., Screw Division, Box 24, Heath St., Birmingham 18. Tel: Smethwick 1441 
8/wx/3825 
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Leaders in design 


The two greatest advances in smoothing the present-day high- 
performance engine are the rubber torsional vibration damper and 
‘floating power’ engine mountings. Both were developed by 
Metalastik. 


Metalastik torsional vibration dampers, with their instant response to vibrations 
of even the slightest amplitude, need no description; their effectiveness is 
widely known. 


Extensive experience with so many different types of engine, coupled with modern 
test equipment, makes it possible for us to predict accurately the performance of 
Metalastik torsional vibration dampers. Moreover, by our design methods a 
damper can be designed so as to transfer critical frequencies 'to other and less 
critical ranges. 4 


Lastly, Metalastik T.V. Dampers permit a great range of r.p.m. without detriment 
to the engine. 


It is this unique combination of advantages that has made the 
Metalastik torsional vibration damper such a widespread success 


The small illustrations show some famous petrol engines with Metalastik T.V. 
Dampers. Equally successful on diesel engines, many world-known oil-engine 
manufacturers fit Metalastik dampers. 
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David Brown “~~ 
Aston Martin 3-litre engine 


Humber Hawk 2267 c.c. engine 


Jaguar 3-4-litre engine 





HACKSAW BLADES 


and 


feel 
the 
difference ! 














*Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors 
UH 26 
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Sand Casting 
in Hiduminium for 
Armstrong Siddeley Motors Ltd. 


Hiduminium 






hop into driving seat, self-starter, goodbye wife, 
and off. All well. 

What if boot wouldn't lock properly? All not well. 
Niggling doubt. Somebody pinch golf clubs... 

Blasted boot can’t trust with golf bag? What use car with boot 
like that? Liability. Get rid of. Discard. Do without. Walk. 
Healthy? Bus queues. Drizzle. Miss appointments. 

Lose hope. Lose wife. All up. 

Ah! but Wilmot Breeden made boot-lock ! Made boot lock. 
Sound design, infinite patience, metallurgy, 
research, brutal testing, photo-micro-scrutineering. 

Safe now. For ever. 


Not only boot-lock. Door locks, door handles, window-winders, 


bumpers rear, bumpers fore, ignition key, steering wheel, likely. 


Virtually every British car roads today carries some components 





Wilmot Breeden. Reason why. Hurray. 


WILMOT BREEDEN are at Birmingham: also at London, Manchester, Bridgwater, Glasgow, Melbourne, Toronto. 
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WOW AVANLABLE FOR 
6 02 8 SPEEO 


Inclusive of Overdrive 
Incorporating fingertip control 
for double speed changing 


without declutching 


THE MOSS GEAR CO. LTD. 
CROWN WORKS, TYBURN, BIRMINGHAM, 24 


Telephone: ERDington 1661/6 Telegrams : ‘Mosgear, Birmingham.’ 
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Whatever route your drivers travel, 

they can refuel with Shell Derv at the 
nation-wide network of Shell Derv 
agencies. At these agencies your drivers 
can, by showing a Shell Authority 

Card, refuel on a pre-arranged 

credit system, or they can pay cash. 

Ask your local office of Shell-Mex and BP 


Ltd. for full details of this scheme. 


SHELL MEETS 
THE DEMAND 
FOR DERV ALL 
OVER BRITAIN 


PETROL 


AGENCY 


DERV 


YOU CAN BE SURE OF SHELL 
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Made by I.T.D. Ltd. of Birmingham, the Stacatruc 
624D is widely used in industry. 

The sectional drawings of the transmission ana 
wheel bearings show the practice followed, with 
heavy-type differential gear and full-floating driving 


shafts to hubs carried direct on the axle casing. 


The drawings show the arrangement of the Timken 


bearings. 


Regd 
Trade 
Mark 


tapered-roller bearings 


MADE IN ENGLAND BY 
BRITISH TIMKEN LIMITED 


DUSTON, NORTHAM?TON (Head Office) and DAVENTRY, NORTHANTS 
Telephone: Northampton 4921-8 and 3452-3 Telex No. 31-620 
Telegrams: Britimken Northampton Telex 


SUBSIDIARY COMPANIES: FISCHER BEARINGS COMPANY LTD., WOLVERHAMPTON 
TIMKEN-FISCHER STOCKISTS LTD.. BIRMINGHAM 























AC Fuel Pumps 


AC Instrument Panels 


- We fotelo , 
ve h Le I = A Spark Plugs 


starts with 


AC Air Cleaners & 
Silencers 


QUALITY PRODUCTS 


DELCO-REMY 
Ignition Distributors 





Virtually every British vehicle has 
one or more AC-Delco products designed 


into it at drawing board stage. 
DELCO-REMY : ee , ill gladi 
Oil-Filled Coils AC-Delco research engineers will gladly 
help when you are planning a new design 


or modifying an existing one. 


DELCO-REMY Switches 


DELCO Electric 
Screen Wipers 
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MAKK: GYOUr pHOMUCTS 


for the world’s 
MAKKers : 


Your mark on your products must be distinctive and permanent. The modern 





method is to mark all parts with numbers, symbols or letters for easy and 
speedy reference. FUNDITOR marking machines will do this as well as 
The Sand-jet Marking Machine 
(illustrated above) permanently 
marks carbide, stainless steel, constantly for you. Manufacturers in all trades are using the FUNDITOR 


mark your goods with your brand name—a permanent advertisement to sell 


coremics, gloss end delicete Marking Method—which is speedy and efficient for the permanent marking 
thin-walled articles which cannot f x hie ’ | 4 d , 
of metal, plastic, ceramic, glass and wood components. 
be marked by normal methods. P 7 P 


v wete ver oy = FU NDITOR Machines 


Marking Machine (top right) is 
suitable for deep marking on 


From hand-operated machines to powerful heavy-duty machines— , 
tough materials. Also produces P P y machines—there's 8 


eucelienn flan end Gemeed FUNDITOR machine to solve your marking problem. Send us a sample part 


knurling on round or flat units. for delicate or deep marking to your specification. 


Send to-day for our latest catalogue showing over 100 illustrations. 


FUNDITOR LTD., 3 WOODBRIDGE ST., LONDON, E.C.1 


Telephone: CLErkenwell 6155-7 Telegrams: Funditors, Cent, London 
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Mass production ; : | Rotary Table 
methods require \. 3 ‘. : Cleaning half shafts. 
efficient and , " 2 Centriblast Automat 
reliable plant. ; : 
We are proud that 
Vauxhall Engineers 


for descaling inlet 
and exhaust valves. 
3 Compressed Air Table 
selected Centriblast 4 | 
equipment for 


Machine for gear cases 
the new Car 


4 8ft. Multi-table Machine 
sai >. descaling gears. 
: am 5 Continuous Blast 
. hs Cleaning of Silencers at 
production building Dunstable factory. 








OSSETT 
LONDON EPSOM 


YORKSHIRE 
BIRMINGHAM EDGBASTON 1539 


2201 


SPENCER & HALSTEAD LIMITED 


OSSETT 821 ( 
GLASGOW CENTRAL 5909 
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“This is a job for Coopers” 


And it is inthe design stage when the COOPER technicians can 
be of the greatest assistance. It is their business to know all 


there is to know about Filters and Strainers. They are prepared 
COOPERS engineers to design and manufacture to your own specific requirements. 


are available for 
consultation at all 
times. 


AIR CLEANERS - STRAINERS - FILTERS - GASKETS 
WASHERS - LAMINATED SHIMS - PRESSWORK 


COOPERS MECHANICAL JOINTS LTD., LLANFOIST WORKS, ABERGAVENNY Telephone: 550 
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** BROOM WADE’’serwes the world 


The first motorists — restricted to five miles an hour and 
preceded by a man carrying a red flag — drove some very 
queer contraptions. But from these first efforts has 
developed the great motor industry of today. 
“BROOMWADE?” Air Compressors and Pneumatic Tools 
play no small part in the factories of British and many over- 
seas motor vehicle manufacturers who know that when they 


buy “BROOMWADE” they are buying built-in RELIABILITY. 


““BROOMWADE’’ 


AIR COMPRESSORS & PNEUMATIC TOOLS 
YOUR BEST INVESTMENT 


BROOM & WADE LTD -: P.O. BOX No. 7 - HIGH WYCOMBE - ENGLAND 


Telephone: High Wycombe 1630 (10 lines) Telegrams: “Broom”, High Wycombe. (Telex.) 
Sto Sas 
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ABRASIVE BELT 
MACHINES 


pRopuctT oF THE Mw arourP oF COMPANIES 


HEAD OFFICE 


B. O. MORRIS LIMITED, BRITON ROAD, COVENTRY. TEL: 53333 (PBX) 
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Setting up a formulation in an automatic plant for compounding rubber 


Rigid specifications and the concise requirements demanded by ” 

modern industry, call in turn for great accuracy in the com- Gis ans Goat ae an oe 
pounding of rubber mixes. Here the operator at the control synthetic rubbers. Principally they serve the meter 
panel of the first automatic rubber compounding plant in transport and engineering industries where their help is 
operation in the British Isles, is seen determining the necessary enlisted in the use of rubber as an integral part of engi- 
ingredients and quantities, so as to ensure this accuracy. neering design. In these days of advanced techniques, 
Thereafter the various silos situated above automatically release Empire Rubber - Rubber Bonders solve many manu- 
the required amounts into hoppers which then move into the facturing problems 

rubber mill. 


CMPIRE RUBBER COMPANY + RUBBER GONDERS LIMITED + DUNSTABLE + BEDFORDSHIRE + ENGLAND «+ A598 
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vehicle springs 


to 
your 
specification 















































Will not link together into 
KAN] [INK chains; in all sizes A.S.A. 


SPRING WASHERS ° 5-4-E. medium type. 


TWwse 
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in a class of its own... 


... anda first by any standard is 
ensured with Geon PVC, 
Versatile Geon ... made into leathercloth 
with a wealth of transport applications... 
demonstrating its unique 
fitness for purpose in trims and panelling, 
upholstery and coupé-hoods. 

Produced in a wide range of colours and textures, 
Geon PVC leathercloth is equally at home in 
cars, coaches, lorries and buses. 

It is completely resistant to scratching and 
staining, weather and fire, and 

can be kept clean easily 

with soap and water. 

Write for Booklet No. 116 for full 


information about Geon PVC 


The illustrations show three uses of Everfiex leathercloth 
made by Bernard Wardle (Everfiex Ltd) 
with Geon PVC 


isa reg d trade mark 


British Geon Limited 


SALES & TECHNICAL SERVICE DEVONSHIRE HOUSE PICCADILLY LONDON Wl HYDE PARK 7321 
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FOURTH D ENSION ? 











Space/time ? In a casting, or a forging, a tiny space unfilled 
will destroy, if it is not found in time. 

Member Companies of the Birfield Group were some of the 
earliest in this country to install regular X-ray examination 
of their products as the 4th dimensional check on the quality 
of their productions. Up-to-the-minute methods are part of 
the secret of Birfield Group success. Every Member Company 
of the Group is backed by the resources— manufacturing 


and technical—of every other company in the Group. 


call 
Forgings for high-stress components 





tnrovgh the | BIrPfield Group 


BIRFIELD INDUSTRIES LTD STRATFORD HOUSE 
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| INGERSOLL 


CUTTER GRINDER 
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ASSOCIATES LIMITED WILFORD CRESCENT NOTTINGHAM Tel. Notts 88008 
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LAP 0 NTE for better broaching 


Universal Broach Sharpeners. 


Capacity between centres 
60, 72, 80 inches, also 
Surface Broach Sharpener. 


Working table 36 inches. 


Horizontal Hydraulic 
Broaching Machines. 
Capacity: 24-50 tons. 
Stroke: 30-78 inches. 


British Made 


< 





The Lapointe Machine Tool Co Ltd 
Otterspool Watford-by-Pass Watford Herts 

Telephone Gadebrook 3711 (4 lines) Cables Lapointe Watford 

Also The Lapointe Machine Tool Company Hudson Mass. USA 
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Technical superiority 


This un-retouched colour photograph taken in our 
foundry shows one of the twin electric melting units 
(using normal frequency mains supply) pouring into 
the large capacity gas-fired holding furnace. 


The whole installation forms the largest melting unit 
of its type in the country, with a capacity of 2 tons 
per hour with very precise temperature control, 
ensuring a high degree of consistency. 


The photograph on the right shows the intricate 
control panel of this 1,100 kW unit. 


Always in the Lead 


THE BRITISH PISTON RING CO. LTD. COVENTRY 
581 





ADAPTABILITY 
SIMPLICITY 


VERSATILITY 


Adaptable, simple, versatile and 
priced competitively—that is the 
G.E.C. 101 range—only recently 


a S 
introduced, yet already one of 
the great success stories in the 
field of modern lighting. It offers 
a wide range of designs in various 
| 


engths, all employing the now 
famous Basic Channel for ease of 
installation, ease of maintenance 
and interchangeability. For single 
or twin Osram Guaranteed Tubes. 
Write for catalogue F4068, giving 
full information. 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


Automobile Engineer, November 1958 











for the connecting 

of pipe-lines for 
use with fluids, gases, 
compressed air and 
hydraulic circuits 


ee 


The indisputable advantages of the brass 
solderiess fitting as a means of connecting copper 
pipe lines, over the older, unsatisfactory method of 
employing iron pipes and screwed fittings with all 
the troubles of rusting and leaky joints, are well 
recognised and, although first cost of material is 
higher, the additional expense is more than saved by 
the easy and convenient fitting and the economy in 
labour charges, apart from obtaining 100 per cent. 
leak-proof joints with Enots Solderless Fittings. 


Write NOW for Catalogues S.F. 158 
and S.P.F. 657 
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CHIEFTAI 

















ed 


As with all other vehicles in their range, 
the new Chieftain and Claymore chassis of 
Albion Motors Ltd. are fitted with Capasco non-fade, 


heavy duty moulded brake linings and clutch facings. 


THE CAPE ASBESTOS COMPANY LTI 
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and CLAYMORE 














APASLA 


ON-FADE MOULDED BRAKE LININGS & CLUTCH FACINGS 





4 & 116 - PARK STREET - LONDON - W-1 Telephone: GROsvenor 6022 





Automobile Engineer, November 1958 








Roadand Ral 


As suppliers of castings to the Motor Vehicle 
and Railway Industries, we produce vast quantities 
of castings in High Duty Iron from our fully 
mechanised plant. 

The most modern methods of production, 
backed by a high degree of technical 
control, ensure that our castings 
meet with the exacting standards 


set by both these Industries. 


DARCAST 


SMETHWICK 40 STAFFS 


DARTMOUTH AUTO CASTE 


GS:7TD 
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BRAKES WERE A FEATURE OI! 
COMMERCIAL VEHICLE EXHIBI 
rHIS EXAMPLE WAS ON THI 
SINGLE-DECK BUS CHASSIS 


Published the second Wednesday in every month 
by ILIFFE & SONS LIMITED 
Dorset House, Stamford Street, London, S.E.1 
Telephone - Waterloo 3333 (60 lines 
Telegrams - Sliderule, Sedist London 

The annual subscription inland and overseas 

is £3 Os Od including the special number 
Canada and U.S.A. $8.50 


BRANCH OFFICES 

Coventry « 8-10 Corporation Street 

Telephone - Coventry 25210 

Birmingham - King Edward House, New Street, 2 
Telephone - Midland 7191 
Manchester - 260 Deansgate, 3 
lackfriars 4412 and Deansgate 3595 
Glasgow + 268 Renfield Street, C.2 
Telephone + Central 1265 


Telephone 


VOLUME 48 NUMBER 


Editorial Commercial Vehicle Progress 


COMMERCIAL 


PAGES 408 


VEHICLE EXHIBITION 
To 454 

Engines Quest for increased power continues: more 
interest in turbochargers and distributor type fuel 
injection pumps 

Clutches Further development of well established units, 
and an extension of the use of hydraulic actuation 
Gearboxes New and modified gearboxes to meet the 
demand for more ratios, and steady development of 
automatic and semi-automatic transmissions has 
continued since the previous Show 

Final Drive Units Fewer worm drive units, and new 
two-speed and third differential arrangements 
Suspension and Steering Air suspension attracting much 
attention and some transverse leaf spring front suspension 
systems introduced for light commercial vehicles 

Brakes Braking performance improved because of 
increased engine power, vehicle loads and speeds; more 
promising outlook for disc brakes 
Frames and Body Structures Reductions in weight and 
floor height and increasing use of plastics 

Electrical Equipment and Heaters Increasing interest in 
the four-headlamp lighting arrangement, and in the 
employment of A.C. generators 

Bodywork Great improvements in cabs, and some well 


designed special purpose vehicles 
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7 a goa 
Conguest Sf —Sriction 


Following the success of the bicycle as a means of 
popular transport, many of the cycle manufacturers 
started to make horseless carriages, and they naturally 
applied to the ‘ motor car’ their experience 
of ball bearings for mounting road wheels 
sprocket axles and other revolving parts 
The rapid growth of the automobile industry 
further widened the field for rolling bearings and gave 
impetus to their design and to much extended 
manufacturing facilities. Today the automobile 
industry is collectively one of the largest 


consumers of SSF ball and roller bearings. 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC FEARING TYPES: BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 


SKF THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


Giss 
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DESIGN MATERIALS 


{.F.R.Ae.S. 


PRODUCTION METHODS WORKS EQUIPMENT 


Commercial Vehicle Progress 


Win the promise of improved roads in this country, 
the trend towards the employment of engines of higher 
power output, which has already been apparent for a year 
or so, has received added stimulus. From every point of 
view this trend is welcome. It will make our commercial 
vehicles even more acceptable for operation in foreign 
countries; at home, economies in maintenance will be 
obtained as a result of engines being less heavily loaded, 
and probably there will be less temptation for drivers to 
tamper with fuel injection systems to obtain better per- 
formance. 

So far, two methods have been used for increasing the 
power output of existing engines. One is the employment 
of thinner cylinder liners so that the bore is correspond- 
ingly increased, while the other is the installation of a 
turbocharger. Thin liners undoubtedly are attractive from 
many points of view and, if their bores are chromium 
plated, exceptionally good results are obtained so far as 
wear resistance is concerned. However, this type has not 
yet been developed to the stage where it can be used as a 
wet liner. The main problems are vibration and deflection 
under load, which are liable to cause cavitation erosion of 
the outer periphery and piston ring blow-by; there are also 
problems with regard to the fixing of such thin liners in 
the block. For corrosion prevention of liners in general, 
a promising line for further development is the ceramic 
coating of wet liners. Although ceramic materials are not 
good conductors of heat, the coating need not be so thick 
as to make any appreciable difference to the heat flow. 

If turbocharging is employed, considerable gains can 
be obtained not only in power output but also in respect of 
fuel consumption. Another advantage of the turbocharger 
is that provided it is properly matched to the engine there 
is less tendency to exhaust smoke; also thermal efficiency 
is improved. Despite the fact that the installation of a 
turbocharger is more expensive than the incorporation of 
thin liners and that a turbocharger is not always easily 
accommodated in the limited space available, the project 
is worthy of careful consideration. 

In view of the fact that operating conditions vary 
widely as between different countries and even between 
different areas in this country, manufacturers might give 
more consideration to offering alternative transmission 
arrangements, possibly using proprietary units. For 
example, for public service vehicles operated in the Low 
Countries, a simple automatic transmission comprising a 
torque converter coupled with a two-speed gearbox is not 
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merely adequate, but is even more suitable than a conven- 
tional gearbox. 

With regard to final drive units, it would appear that 
there is scope for considerable rationalization throughout the 
industry, particularly in view of the moderate quantities 
produced by each manufacturer. In some instances 
individual firms manufacture several different types of 
axle, apparently without adequate justification. The 
resultant multiplicity of designs, spare parts and production 
and tooling problems can hardly be desirable from the point 
of view of economics. 

Although air suspension systems have been under con- 
sideration for several years, many manufacturers still 
remain to be convinced that they are suitable to replace the 
conventional systems already in use. It would appear that 
more thought should be given to the alternative, a mechani- 
cal spring system having an approximately constant rate 
under varying load conditions and incorporating a self- 
levelling device. Possibly a combination of steel and 
rubber springs could be devised to obtain the required 
characteristics. In this connection it should be borne in 
mind that the laminated steel spring not only locates the 
axle but also absorbs shocks in the longitudinal and lateral 
as well as the vertical planes; this type of spring, therefore, 
has much to commend it. 

There is still room for improvement in connection with 
ease of entry to cabs and to public service vehicles. Some 
noteworthy advances in this aspect of design were apparent 
among the exhibits at the commercial vehicle show this 
year and, undoubtedly, this trend will continue because of 
its value as a selling feature. It is most important that the 
body entrances should be given full consideration’ when 
the vehicle frame is designed. In many instances it is 
desirable to lower the frame locally so that the entrance 
can be at the most convenient height. 

Perhaps it is not too much to hope that taxation reliefs 
will follow the recent changes in legal requirements and 
the improvements to our roads. Not only would this 
enable our industrial system to function more economically 
so far as the employment of its capital equipment is con- 
cerned, but also it will give manufacturers more scope for 
improving their designs. At present this scope is, of 
course, limited by the fact that any improvement that 
increases the basic cost of the vehicle also adds to the 
amount that the customer has to pay in tax. This is a 
penalty that customers will not willingly pay, so improve- 
ment is to some extent discouraged by current taxation. 
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COMMERCIAL 


VEHICLE 


EXHIBITION 


Engines 





Quest for Increased Power Continues; More Interest in 


Turbochargers and Distributor Type Fuel Injection Pumps 


As was the case two years ago, no revolutionary engine 
developments have appeared at the 1958 Commercial Motor 
Show. Nevertheless, considerable progress is obviously 
being made in several directions, and the next year or two 
should see a speeding-up in the progressive trends already 
apparent. With the prospect of higher-speed road transport 
consequent on the development of motorways, the emphasis 
has shifted from the smaller to the larger power units, for 
which reason there is little to report on petrol engines. 
Activities in the diesel engine field are being largely 
directed towards improving power outputs without corres- 
ponding increases in overall dimensions, and with the 
minimum of additional weight. Within this framework 
there are two means of attaining the desired results. They are 
increasing the cylinder bore, and supercharging. A larger 
bore may be accommodated merely by modifying the cooling 
system to cope with the reduced water space between the 
cylinders, or it can be effected by the use of different cylinder 
liners. A wet liner can reasonably be expected to take up less 
space than an orthodox dry liner but there is the interesting 
alternative of the thin-wall steel liner with chromium plated 
bore, introduced by Laystall Engineering Co. Ltd. and fitted 
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to a Perkins engine described later. The walls of this liner 
are only 0-040 in thick. 

The plated thin-wall liner gives maximum utilization 
of space within the cylinder block, is lighter and cheaper 
than the cast iron type and has an extremely long life 
potential. Also, provided the thermal contact with the block 
is satisfactory, it should give a better path for heat flow to 
the coolant. Although certain other liner manufacturers are 
experimenting on similar lines, no other examples are so far 
in production. Arguments advanced against the type are 
that, if the interference fit is heavy enough for security when 
the engine is cold, there is a risk of buckling under extreme 
operating conditions, with consequent risk of piston ring 
blow-by. Again, any separation of liner from block could 
give rise to fretting corrosion, and if oil should seep between 
the two surfaces, its breakdown there could make it impossible 
for normal contact to be restored. 

Corrosion, including cavitation corrosion, of wet liners is 
another problem, particularly if the liners are of relatively 
thin section and so liable to flexure and vibration. Tests 
with sprayed-on aluminium coatings have not been entirely 
satisfactory, but good results have attended experiments 
by Wellworthy Ltd. with a thin 
Al-Fin bonded aluminium coat- 
ing. With hardened liners, 
however, the tempering tempera- 
ture is close to that of the Al-Fin 


process. 
In connection with corrosion 
prevention, another promising 


avenue for exploration is the 
ceramic coating of wet liners. 
After considerable experimental 
work, liners with a coating of this 
type have been put into service by 
A.E.C. Ltd. on two of their exist- 
ing engines, and are specified on 
two new units. Although ceramic 


On the Land-Rover diese! engine, the 
C.A.V. distributor type fuel pump is 
driven by a spiral gear, in much the 
same way as an ignition distributor 
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materials are not good conductors of heat, the coating is 
too thin to make any appreciable difference to the rate 
of heat flow to the coolant. 

Supercharging, the other method of increasing output 
from a given size of engine, is being assiduously followed 
up by a number of engine manufacturers. As would be 
expected, interest has been centred on the turbocharger 
because of its light weight, compactness and the fact that it 
needs no positive drive from the engine. Moreover, it 
largely matches its output to the operating conditions: under 
light load the energy of the exhaust gas is small and so the 
speed of the turbine is low; as the load increases, so the gas 
energy increases and the blower speeds up. 

One of the features of the exhibition was the number of 
turbocharged engines displayed. No fewer than five makes 
of turbocharger are now offered —B.S.A., Holset-Schwitzer, 
Rotol, Simms-Eberspicher and Cummins. Of the five, only 
the B.S.A. is completely indigenous. 

Two operational disadvantages have revealed themselves 
on some turbocharged engines. First of these is that inertia 
tends to prevent the turbine-impeller unit from speeding 
up instantaneously when the engine is put under load. 
There is thus a lag in the air supply, and smoking is liable 
to occur until the turbine catches up. In this respect the 
B.S.A. unit shows up well because of the relatively low 
inertia of its rotating parts. 

The second difficulty is that if the turbocharger is arranged 
to give the desired boost at the engine speed at which 
maximum b.h.p. is developed, the peak torque occurs higher 
up the speed range than in the case of a normally aspirated 
version of the same engine. This is because of the falling-off 
in air delivery with reduced engine speed. To improve 
low-speed pulling without over-boosting at high speeds, an 
ingenious control system has been introduced by Rotol Ltd. 
and is fitted to the Rolls-Royce engines used in certain 
Caterpillar equipment, though it has yet to appear on a road 
vehicle. 

Known as the waste-gate system, this method of control 
consists basically of an automatically operated by-pass valve 
in the exhaust system upstream of the turbocharger. When 
the valve is open, some of the exhaust gas is diverted from 
the turbine, the speed and air delivery of which are conse- 
quently reduced. The valve is controlled by a pressure- 
sensitive device in the induction system and the setting is 
such that the permitted boost cannot be exceeded at maximum 
governed speed and full load. 

By virtue of this control, the turbocharger characteristics 
can be such that initial acceleration of the rotor unit is 
considerably more rapid, giving reduction of smoking, and 
the full air requirement is delivered at a lower blower speed 
Thus, peak torque is restored to its normally aspirated level 
in the speed range. While the Rotol system increases the 
complexity and cost of the turbocharger installation, it does 
enhance its efficiency and so should be attractive for use in 
heavy commercial vehicles. 

Undoubtedly, the turbocharger will carve an increasingly 
large niche for itself in the diesel engine sphere, not only in 
this country but on the Continent, where experimental work 
with pressure ratios of over 2: 1 is already being carried out. 
So far, there has been no production application to two-stroke 
engines, but the possibilities are considerable. 

The popularity of the open combustion chamber for the 
larger type of diesel engine continues to be evident in the 
new units. Although the toroidal piston-crown cavity is 
the most popular form, L. Gardner & Sons Ltd., in the 
highly efficient 10-45 litre addition to their range, remain 
faithful to the concave, hemispherical crown. The swirl 
chamber layout, generally considered to be more suitable for 
the smaller high-speed engine, is utilized, however, by 
F. Perkins Ltd. on two new engines of over 3 litres, which 
admittedly are derivatives of existing designs. It also 
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Smiths’ magnetic par- 
ticle fan coupling 
sectioned for exhibi- 
tion purposes. This 
coupling is thermo- 
statically controlled 


appears in somewhat modified form on the same company’s 
latest small unit, of 1-621 litres. 

The C.A.V. distributor-type fuel pump is now fitted to a 
number of the smaller diesels, both four-cylinder and six- 
cylinder. This is understandable because it offers advantages 
in bulk, weight and cost over the corresponding in-line 
equipment and these factors are particularly important in the 
smaller engine designs. The distributer pump has the 
additional advantage of being fundamentally more suitable 
than the in-line pump for high-speed operation, owing to its 
small reciprocating inertia. Also, the virtual absence of 
reverse loading results in low driving torque, evidenced on 
the Land-Rover by its skew-gear drive from the camshaft, 
in exactly the same way as for an ignition distributor. The 
makers claim that their metering valves give the pump a 
performance directly comparable with that of an in-line pump 
and evidence of their faith in the product is the large new 
plant laid down for its manufacture. 

Any reduction in power loss within the engine installation 
clearly results in either increased performance or improved 
economy of operation. Higher mechanical efficiency has 
been sought in the Gardner engine, already mentioned, by 
reducing the number of piston rings. In having two com- 
pression rings and one scraper, the pistons now conform 
to what is normal car and motor-cycle practice. It remains 
to be seen whether blow-by and oil consumption can be 
effectively controlled over large mileages with the smaller 
number of rings. 

The cooling fan is a notorious power waster. On the basis 
that the power absorption is proportional to the square of 
the rotational speed, Gardner fit a large fan which is not 
geared up, but runs at engine speed. They claim that it 
only requires 2°8 b.h.p. at 1,700 r.p.m.—an unusually low 
figure. Higher fan efficiency is sought by Leyland Motors 
Ltd. through the means of tapered aluminium blades with 
a twist to give constant pitch from root to tip. The aim is 
that any unit length of the blade should provide the same 
rate of air displacement as any other. 

Other approaches to this problem have been made by 
Serck Radiators Ltd. and Smiths Motor Accessories Ltd.: 
in each case the fan operates only when it is needed to 
regulate the coolant temperature. The Serck-Behr hydro- 
static system is already in use on British United Traction 
railcars and would seem to offer possibilities for the larger 
underfloor-engines coaches or buses because, since the fan 
is hydraulically driven, the radiator can be mounted in any 
convenient position, to suit the overall chassis arrangement. 
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An engine-driven hydraulic pump feeds fluid to a thermo- 
statically controlled valve. When the valve is closed, the 


ducted fan is stationary and shutters on the other side of 


the radiator are closed. A rise in temperature above the 
controlled level causes the valve to open and fluid flows to 
the motor on the fan, causing this to revolve; at the same 
time, fluid pressure is also applied to a piston connected to 
the shutters, which are thus opened a suitable amount. 
In this way, the fan speed and radiator aperture are suited 
to the immediate needs of the engine. 

Fundamentally, the Smiths magnetic-particle fan coupling 
is much simpler, since it does not provide a variable fan 
speed but is controlled by a thermostatic on-off switch in 
in the bottom tank of the radiator. It is applicable to all 
fans driven by V-belt or cardan shaft, where the necessary 
hub diameter and length can be accommodated. Tests have 
revealed that a normal type of fan may absorb up to 8 b.h.p., 
and one of tropical pattern may take as much as 20 b.h.p. 
However, in temperate conditions, it is only essential for 
cooling purposes for perhaps 5 per cent of the total running 
time. Apparently, therefore, Smiths’ claim of worthwhile 
fuel saving—5 to 10 per cent at a conservative estimate— 
should be borne out in practice. 

The basic principle of operation is identical with that of 
the already well known transmission coupling. There are 
three basic components: a stationary field coil, an input 
member splined to the fan driving shaft and an output 
member carrying the fan. Between the input and output 
members is an air gap containing the magnetic particles. 
When the coil is energized the magnetic field causes the 
particles to solidify in the gap, thereby transmitting the 
drive from the input to the output member. To avoid 
hunting under critical operating conditions, the switch is set 
to cut in and out above and below the nominal coolant 
temperature; the margin in most instances is 5 deg C each 
way. Installation should not normally present much difficulty 
as the coupling is compact and only weighs a few pounds. 

Diesel engine builders have long realized the necessity 
for thorough fuel and lubricant filtration. In the search for 
longer life between overhauls the need for equally effective 
air filtration is becoming increasingly appreciated, particularly 
in the case of underfloor engines, which inevitably operate 
in dirty conditions. The high efficiency of the large-capacity 
Purolator dry filters, with their elements of resin-impregnated 
paper, has resulted in their extended use on air intakes. 
Several manufacturers, including Gardner, utilize smaller 
filters of this type for breathers. 

A considerable amount of work has been done in America 
on pressure die-cast aluminium cylinder blocks and crankcases 
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for automotive engines. So far, there is no sign of such 
activities in this country, but the main reason would appear 
to be the lack of the necessary plant to handle the masses 
of metal involved. Apart from the saving in weight, which 
would result from the use of aluminium, the close dimen- 
sional control possible with pressure die-casting can reduce 
machining time by as much as 40 per cent. Cast iron has, 
of course, the advantage in rigidity, but intelligent design plus 
the homogeneous structure produced by pressure casting 
should enable satisfactory results to be obtained in aluminium, 
where the volume of production justifies the initial outlay 
on dies and perfection of the casting technique. 

A development of much promise is the Glacier Metal Co. 
Ltd. aluminium-tin bearing, which was described in the 
June 1958 issue of Automobile Engineer. It differs from 
earlier materials of this type in having a high tin content 
(20 per cent) dispersed through the aluminium in a reticular 
structure. This structure provides excellent bearing pro- 
perties where loading is high, and it is relatively free from 
scuffing. In comparison with copper-lead, these aluminium- 
tin bearings have the advantages of freedom from corrosion 
and of not requiring hardened journals. Also, aluminium 





Above: This A.E.C. Maudslay AV312 engine, 

of 5-1 litres swept volume, is a four- 

cylinder unit based on the A470 unit with 
the same bore and stroke dimensions 


Left: The wet cylinder liners of the new 

A.E.C., 11-3 litre, six-cylinder engine are 

ceramic coated externally for the prevention 
of corrosion 
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does not penetrate steel in the manner of copper, so there is 
no risk of shaft embrittlement. So far only the Fiat company 
has adopted these bearings but they are being tested by a 
number of other manufacturers. 


A.E.C. 


To replace their long-established 9-6 litre and 11-3 litre 
engines, A.E.C. have introduced two new units of the same 
capacities, known respectively as the A590 and A690. 
Although these have the same bore and stroke as their 
predecessors, 120 142 mm and 130 142 mm, they differ 
in many respects and are, in fact, extensions of the basic 
wet-liner design of which the A410 and A470 were the first 
examples. 

Offset toroidal combustion chambers are employed, and 
they embody the lessons learned by A.E.C. during recent 
years. The cast iron cylinder heads have renewable valve- 
seat inserts and the valves feature chromium plated stems 
and Stellited seating faces. As indicated earlier, the liners 
have a ceramic coating to resist corrosion. The main and 
big-end bearings have thick steel shells lined with copper- 
lead, flashed with lead-tin. Helical gears at the front of the 
engine drive the camshaft, fuel pump and compressor. 
Particular attention has been paid to filtration of fuel, oil 
and air. 

The normal governed speed of both engines is 1,800 r.p.m., 
at which the A590 develops 125 b.h.p. and the A690 
150 b.h.p. Torques of 430 and 505 lb-ft are obtained 
respectively at 1,000 r.p.m. Fitment of a torsional-vibration 
damper to the crankshaft permits the governed speed to be 
raised to 2,000 r.p.m., with a 10 per cent increase in output. 
Vertical and horizontal versions are available and a feature 
of the A.E.C. design is the ready conversion from one form 
to the other. 

Yet to be fitted to a commercial vehicle is the A.E.C.- 
Maudslay A312 engine, which is virtually a four-cylinder 
version of the A470 unit. It has many design features 
common with the engines just described. The bore is 112 mm 
4-41 in) and the stroke is 130 mm (5:12 in), giving a swept 
volume of 5,123 cm® (312 in*). A power output of 75 b.h.p. 
at 2,000 r.p.m. is claimed, with a maximum torque of 
218 lb-ft at 1,200 r.p.m. 

Shown on the British United Traction stand was a 
horizontal version of another A.E.C. engine, the 17°89 litre 
A1100 which, however, is equally suitable for really large 
road vehicles or earth-moving plant. Also made as a vertical 
unit, the Al100 follows the same basic wet-liner design as 
the other engines mentioned. It is a six-cylinder unit, with 
square bore and stroke dimensions of 156 mm (6) in) and 


Another example of the application of a 
turbocharger is this Cummins NRTO-6, 335 
b.h.p. engine exhibited by Atkinson. The 
PT fuel system is unique to Cummins 
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Simms Motor Units Ltd. have installed their Eberspacher turbocharger 
on the A.E.C. 9-6 litre A590 engine. Although A.E.C. are not associated 
with the project, they have agreed to supply manifolds to Simms 


a compression ratio of 16:1. Whereas the four-cylinder 
engine has a one-piece cylinder head and single rocker cover, 
and the six-cylinder units have two heads and covers, the 
A1100 features a separate head and cover for each cylinder. 
It also has four valves per cylinder in place of the two valves 
of the smaller engines. Another difference is the use of a 
separate pump to circulate the oil through a heat exchanger 
in the cooling-water system. A maximum power of 275 b.h.p. 
is developed at 1,900 r.p.m., and the peak torque of 890 Ib-ft 
occurs at 1,300 r.p.m. 

On the Plaxtons stand in the coachwork section, there was 
a bus on an A.E.C. Reliance chassis fitted with a turbocharged 
version of the A590 engine. The turbocharger is a Simms- 
Eberspacher unit, and the conversion was carried out by 
Simms Motor Units Ltd., who estimate the power output to 
be in the region of 140b.h.p. Although not officially 
associated with the project, the engine manufacturers have 
agreed to supply manifolds to Simms if turbocharging is 
specified by other customers. 


Cummins 

Two vehicle manufacturers, Seddon Diesel Vehicles Ltd. 
and Atkinson Vehicles Ltd., have adopted Cummins diesel 
engines, of American design but now almost entirely built 
in Scotland. The Seddon Sirdar M tractor features the 
11 litre HF-6 engine, a six-cylinder unit having a bore of 
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122-8 mm (4j in) and a stroke of 152-4 mm (6 in). Its power 
output is 178 b.h.p. at 2,100 r.p.m. and the peak torque is 
490 lb-ft at 1,350 r.p.m. On the Atkinson stand was an 
example of the turbocharged NRTO-6, another six-cylinder 
engine, with the same stroke but a bore of 130-2 mm (54 in). 
This unit produces 335 b.h.p. at 2,100 r.p.m., and at 1,600 
r.p.m. the torque is 900 lb-ft. The turbocharger is still an 
American component. 

Both engines embody a number of interesting features 
including four valves per cylinder. Each pair of valves is 
actuated by a single rocker through a sliding T-member, 
which bears on both valve ends. Toroidal combustion 
chambers are employed but the toroid occupies nearly the 
full diameter of the piston and its centre is of conical form. 
Replaceable wet cylinder-liners are employed. The seven- 
bearing crankshaft has induction-hardened journals and 
drives the camshaft through helical gears; roller type can 
followers are used. 

Perhaps the most unusual features of all, though, is the 
PT, or pressure-time, fuel system, which is exclusive to 
Cummins. Its principle of operation is the controlling of 
the amount of fuel fed to the injectors by regulating the 
pressure applied by the fuel pump. A gear type pump is 
employed and the pressure-regulating valve is controlled by 
the throttle. The fuel-system components are still imported 
from the parent company. 


Daimler 

Latest version of the 8-6 litre six-cylinder CD 6 Daimler 
diesel engine is the Mark VIII, which is available both in 
normally aspirated and turbocharged forms. Its bore and 
stroke are still 114-3 mm (4-5in) and 139-7 mm (5°5 in), 
but numerous modifications have been made to improve 
performance and life. The most important of these changes 
are increases in the crankpin and main-bearing journal 
diameters, the adoption of steel-backed, copper-lead bearings 
with an indium flash, more rigid connecting rods and 
improved inlet porting. 

An oil seal of piston ring pattern replaces the scroll seal 
previously employed at the rear end of the crankshaft. To 
eliminate a local hot-spot, an additional water pipe has been 
led from the pump to the rear of the block, between numbers 
five and six cylinders. The timing and auxiliary drives are 
at the rear of the engine and the valves are actuated from the 
relatively high-mounted camshaft by tappets and short 
pushrods. Open combustion chambers are formed by 
hemispherical depressions in the piston crowns. 
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The turbocharged version was on display for the first time 
at Earls Court. A B.S.A. 100/200 unit is employed and is 
neatly installed high up at the rear end of the engine. It is 
fed by a double-entry exhaust manifold embodying a 
spherical coupling between the frorit and rear sections, to 
permit either to be removed without disturbing the other. 
There is force-feed lubrication for the blower bearings. 

Such is the efficiency of this compact turbocharger that 
Daimler Co. Ltd. claim a power increase of up to 30 per cent 
to be possible, with a proportionate gain in torque. However, 
to give a worthwhile reduction in fuel consumption, 5 per cent, 
the power improvement is in this instance held to 20 per cent. 
Comparative power and torque figures of the two versions 
are: normally aspirated, 125 b.h.p. at 2,000 r.p.m. and 
358 lb-ft at 1,250r.p.m.; turbocharged, 150b.h.p. at 
2,000 r.p.m. and 440 lb-ft at 1,250 r.p.m. It will be noted 
that there is no rise in the peak-torque r.p.m. with turbo- 
charging, a fact which is indicative of the good medium- 
speed ‘performance of the blower. 


Fodens 

In the Mark III form, the Foden supercharged two- 
stroke diesels have an increased maximum speed of 2,400 
r.p.m., at which the six-cylinder FD6 produces 150 b.h.p. 
and the four-cylinder FD4 100 b.h.p. The respective torque 


Above: This three-quarter front view of the 

Gardner 6LX engine shows the 24 in 

diameter cooling fan, which has eight 

blades, runs at engine speed and is claimed 
to absorb only 2-8 b.h.p. 


Left: Gardner 6LX, 10-45 litre, 150 b.h.p. 
engine. This six-cylinder unit gives a 
high performance and has good thermal 
efficiency ; a single casting is employed for 
the complete cast iron cylinder block 
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Among the more important of the changes 
that have been made to this Daimler CD 6, 
turbocharged engine are increases in 
crankpin and main-bearing journal 
diameters, the adoption of steel-backed 
copper-lead bearings with an indium flash, 
more rigid connecting rods and improved 
inlet porting design and arrangement 


figures are 365 and 244l1b-ft at 1,500r.p.m. Like their 
predecessors, the engines have a Roots-type supercharger 
and employ uniflow scavenging: gas is delivered through 
ports in the cylinders and exhausted through poppet valves 
in the heads. The exhaust valves are push rod operated from 
a camshaft. This shaft, together with the fuel pump, blower 
and dynamo, is driven by a helical gear train at the rear of 
the engine. 

The higher maximum operating speed has been obtained 
by a marked increase in crankshaft journal diameter, which 
has raised the shaft critical speed. This increased journal 
size has been made possible by virtue of a change of main- 
bearing design from thick white-metal lined shells to the 
thin-wall, copper-lead pattern, with a lead-indium flash. 
As before, the crankcase and cylinder block are a light alloy 
casting, and the separate iron cylinder heads seat on copper 
rings. The bolts holding down the heads extend through 
the block to the main-bearing caps. 

Consequent upon the change in bearing material is an 
increase in the permissible lubricating-oil temperature to 
200 deg F, which has not only improved thermal efficiency 
but also enabled the separate oil section in the main radiator 
to be dispensed with, in favour of a heat exchanger in the 
cooling-water system. The fuel pump camshaft is now 
pressure lubricated from the engine oil pump, and the fuel 
filters are on the pressure side of the lift pump. Other 
specification changes from the Mark II include the use of a 
wax type thermostat in place of the bellows variety. 

The bore and stroke dimensions of both engines are 
85 mm (3:35 in) and 120 mm (4-73 in) respectively, giving 
capacities of 4,090 cm* (250 in*) and 2,724 cm* (166 in’*). 
A compression ratio of 14:1 has been adopted and net 
weights, less electrical equipment, are 1,236 and 1,009 lb. 


Gardner 

A new engine from a firm with the experience and 
reputation of L. Gardner and Sons Ltd. is worthy of close 
study. At first glance, the 6LX bears a close resemblance to 
the world-renowned 6LW, with which it has been made 
interchangeable, but it is in fact of considerably greater 
capacity—10-45 litres as against the 8-4 litres of the 6LW 
engine. 

The increased size has been obtained by enlarging the bore 
by 4in to 4} in (120-6 mm). To avoid any overail increase 
in length, there has been a departure from accepted Gardner 
practice in that the cylinder block is now a single casting. 
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This arrangement, of course, saves length to the extent of the 
wall thicknesses of the 6LW block castings and the air 
space between them. Twin cylinder-head castings are 
retained, as also is the stroke of 6 in (152-4 mm). 

To cope with the greater power output, the main-bearing 
journals and crankpins are of larger diameter than those 
of the 8-4 litre engine. The shaft is not hardened and, though 
the makers continue to favour white-metal in bronze shells 
for the main bearings, the big-end bearings are now of the 
thin-wall type with copper-lead linings having a lead-tin 
overlay. Familiar Gardner features include a deep-section 
aluminium-alloy crankcase, extensively ribbed, and hemi- 
spherical combustion chambers formed in the piston crowns; 
the compression ratio is 14: 1. 

The 6LX embodies the results of intensive development 
work on breathing, combustion and the minimizing of power 
wastage, both internal or external. As already mentioned in 
the introductory paragraphs, friction has been reduced by 
the use of only two compression rings and ome scraper, and 
the low-consumption fan has eight blades and a diameter 
of 24in. The fuel-pump mounting differs from that of the 
6LW and the pump is equipped with a Gardner-made 
camshaft, which provides a slower and longer injection, 
intended to reduce combustion noise. 

That the development work has been highly successful 
is witnessed by the combination of high power output and 
remarkably low fuel consumption which has been achieved. 
The power developed is quoted as 150 b.h.p. at 1,700 r.p.m., 
and the torque is 485 lb-ft at 1,000 to 1,100 r.p.m.—the 
highest specific torque figure of any British four-stroke 
diesel to date. Moreover, the lowest specific fuel consump- 
tion, which occurs near the peak torque speed, is no more 
than 0-314 pt/b.h.p.-hr, equivalent to a thermal efficiency 
only just below 40 per cent. Add to these figures a dry 
weight of 1,583 Ib (10-7 lb/b.h.p.) and the answer is a very 
impressive addition to the Gardner range of engines for 
commercial vehicles. 


Leyland 

The newly introduced Leyland Super Comet range is 
powered by the six-cylinder 0.375 diesel engine which is 
an enlarged version of the 0.350 of the Comets. In this 
engine, the stroke is unaltered at 120-7 mm (4°75 in), but 
the bore has been increased by 3-4 mm to 104 mm (4:1 in), 
giving a capacity of 5-76 litres; the compression ratio remains 
at 16:1. The crankshaft dimensions are as on the 0.350, 
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Left: Meadows 6DCS630, 10-35 litre engine 
equipped with a Holset-Schwitzer turbo- 
charger. The power output is 200 b.h.p. 


Below: The Perkins F340, six-cylinder, 5-56 
litre engine, which has been developed from 
the Ré6 unit, is used on the Ford F600 truck 


and other Leyland features retained include push-fit dry 
cylinder liners, toroidal combustion chambers in the piston 
crowns, offset gudgeon pins and gear-driven camshaft and 
auxiliaries. 

Alterations on the larger unit comprise redisposition of the 
dynamo, lubricating-oil filter and exhaust manifold—to give 
good accessibility with the modified cab layout of the Super 
Comets—and the introduction of a paper-element fuel filter 
between the lift and injection pumps. The power output 
of the 0.375 unit is 110 b.h.p. at the maximum governed 
speed of 2,400 r.p.m.—5 b.h.p. more than the O.350—and 
the torque is 285 lb-ft at 1,100 r.p.m. 

Minor changes have been made to the 11:1 litre underfloor 
engine of the Worldmaster bus and coach chassis. Improve- 
ments to the filtration of intake and breathed air should 
help to give long life in dusty conditions. The cooling 
system has undergone considerable change to ensure a quick 
warm-up in cold conditions without overheating in tropical 
climates. One of the improvements is pressurization to 


The two views below are of the Perkins C305, 5 litre engine for underfloor installation. This engine is based on the P6 unit but has thin-wall steel 
liners, giving it a larger bore, and a distributor type fuel injection pump; the cylinder axes are set at an angle of 24 deg to the horizontal 





Automobile Engineer, November 1958 




















4 Ib/in*, and the flow rate has been increased to the block as 
well as the head; there is a no-loss side-tank into which 
coolant is forced if the pressure exceeds the nominal figure. 

British United Traction railcars. supplied to Northern 
Ireland are powered by the Leyland 15-2 litre six-cylinder 
engine, of 139-7 165mm bore and stroke, fitted with a 
Simms-Eberspiacher turbocharger. This is the power unit 
featuring the Serck-Behr hydraulic fan control mentioned 
earlier. An impressive power output, of 275 b.h.p., is obtained 
at 1,800 r.p.m.; at 1.250 r.p.m. the torque is 867 lb-ft. 


Meadows 

Two new six-cylinder diesel engines manufactured by 
Henry Meadows Ltd. have much in common, although one is 
a normally aspirated unit of 11-38 litres capacity and the 
other is a turbocharged 10-35 litre engine. Both stem 
from the 6DC630 of which the turbocharged engine, the 
6DCS630 is a high-output variant. In each case the bore 
is 130mm (5-118in), but whereas the 630 engines have 
square bore and stroke dimensions, the stroke of the 700 is 
increased to 143 mm (5-63 in). To enable the same integral 
crankcase and cylinder block casting to be used for both 
engines, the longer stroke unit has shorter pistons. 

The combustion chambers are of open type, formed by a 
toroidal depression in the piston crowns. On the 700, 
the compression ratio is 16:1, as on the unblown 630, 
but that of the turbocharged 630 unit is reduced to 15: 1. 
A Meadows feature is that the helical gear drive to the 
camshaft, as well as that to the fuel pump and generator, 
is at the rear of the engine. The S630 is equipped with a 
Holset-Schwitzer turbocharger of the double-entry type, 
normally mounted on the right-hand side of the engine. 
For installations where width is critical, there is an alternative 
location above the engine. 

Power output and torque figures quoted for the two new 
units are as follows: 6DC700, 165 b.h.p. at 2,000 r.p.m. and 
470 lb-ft at 1,200 r.p.m.; 6DCS630, 200 b.h.p. at 2,000 r.p.m. 
and 568 lb-ft at 1,400 r.p.m. Three other Meadows engines 
—the unblown 6DC630, the 6DC500, vertical and horizontal, 
of 8-14 litres and the largely similar 5-423 litre four-cylinder 
4DC330—have all been uprated by approximately 10 per cent. 
On the last of these, a distributor type fuel pump, with a 
centrifugal governor, replaces the in-line pump. 


Perkins 

Of the three F. Perkins Ltd. novelties only one engine, 
the Four 99, is really new in the sense of not being derived 
from another unit. Adopted by Trojan Ltd. and Beardmore 
Motors Ltd., the Four 99 is a compact 1-6 litre (99 in*® 
four-cylinder designed to combine high-speed operation 


The Meadows 
6DC700, six-cylinder 
11-38 litre engine has 
the same external 
dimensions as the 
6DC630, 10-35 litre 
unit; its bore is also 
the same but it has a 
longer stroke 
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In the Standard Atlas van, the 948 cm® engine is inclined 10 deg to the 
left from the vertical, to suit the forward control layout 


with refinement of running and a low noise level. Its bore 
and stroke are 76-2 mm (3 in) and 88-9 mm (3:5 in) respec- 
tively, and the compression ratio is 20-0: 1. The maximum 
rating, for car use, is 43 b.h.p. at 4,000 r.p.m; for commercial 
vehicles, the engine is derated to give 42b.h.p. at 3,600 
r.p.m.,; there is also an industrial variant giving 32 to 35 b.h.p. 
at 3,000 r.p.m. Peak torque occurs at 2,250 r.p.m. in both 
automotive forms, and at 2,000 r.p.m. in the industrial unit. 
For the power output, the bare weight of 320 lb is very 
moderate. 

To suit the high speed of operation, a new combustion 
system has been developed and patented. Though still 
of the swirl chamber type, the design differs from that of 
other Perkins engines: the hemispherical upper part of the 
chamber is machined in the cast iron cylinder head and the 
lower half, of flattened form, is machined in a plug inserted 
into the lower face of the head. In this plug is the oval- 
section port to the cylinder. A further change is the use-of 
a pintle-type injection nozzle in place of the two-hole 
variety. 

The wet cylinder liners are flanged at the top and sealed 





















London Show Review 


The Motor Show number of Automobilv Engineer will be 
published on Wednesday, the 26th of November. It will 
constitute a critical review of the more interesting exhibits 
and will have numerous illustrations of special features and 
design characteristics. This special issue can be obtained 
by order from newsagents throughout the United Kingdom, 
price 3s 6d net. Readers are reminded that it is necessary 
to make arrangements with a newsagent to ensure that a 
copy is secured. 


by a synthetic-rubber ring at the bottom. Forged in En 19T 
steel, the counterweighted crankshaft has three main bearings 
which, like the big-ends, have lead-bronze steel-backed 
liners; wrapped lead-bronze small-end bushes are employed. 
The camshaft is mounted low in the right-hand side of the 
crankcase, and is driven by helical gears. It actuates the 
valves through pushrods and forged-steel rockers. Lubrica- 
tion is by eccentric-lobe pump. 

Flange-mounted on the left-hand side on the rear face of 
the timing case, the C.A.V. distributor-type fuel pump is 
equipped with a hydraulic governor. Both the water pump 
and generator are driven by V-belt, and a thermostat is 
incorporated in the cooling system. Cold starting is facilitated 
by a C.A.V. Thermostart heater in the induction manifold. 

The second engine, the 5 litre C305 is an underfloor 
six-cylinder unit, which has been taken up by the Rootes 
Group for fftment to the new forward-control 4 ton Commer 
truck. It is also offered as optional initial equipment on the 
forward-control 5 ton and 6 ton Commers and the Karrier 
Gamecock. A development of the familiar 4-73 litre P6 
engine, the C305 has an enlarged bore of 91-44 mm (3:6 in), 
but the stroke remains the same at 127mm (5in); the 
compression ratio is 17-4: 1. An increase of 4b.h.p. has 
been obtained relative to the P6 engine, the later version 
developing 87 b.h.p. at 2,400 r.p.m., and a gross torque 
of 216 lb-ft at an engine speed of 1,300 r.p.m. 


This view of the Perkins Four 99 shows the new combustion chamber and 
the arrangement of the distributor type fuel injection pump 


For an underfloor design, the engine is unusual in that the 
cylinder axes are inclined at 24 deg to the horizontal. The 
cylinder liners are of the steel thin-wall pattern with chromium 
plated bores, a feature which has permitted the increased 
bore and is claimed to provide exceptionally long life. To 
suit the altered angle of installation, the lubrication system 
has been modified in several respects relative to the P6. An 
eccentric-lobe pump is used. Valve operation is by a high 
mounted camshaft, tappets and rockers; the camshaft 
driving chain is tensioned by a Renold SCD Type 2 hydraulic 
adjuster. A departure from previous practice is the use of 
rockers fabricated from steel pressings. 

The combustion chambers are of the normal Perkins 
type, with half the swirl chamber sphere in the head and the 
other half in a detachable steel cap in the side face of the 
head. The C305 is believed to be the first production six- 
cylinder engine equipped with a distributor type fuel pump, 
which is flange-mounted on the upper side of the engine 
and embodies a hydraulic governor. 

That the 5-56 litre F340 should have been adopted by 
Ford Motor Company Ltd., for the F600 truck, reflects 
much credit on F. Perkins Ltd. This engine has the same 
bore and stroke, 101-6mm (4in)x 114-3mm (4-‘5in), as 
the R6, from which it has been developed, and its compres- 
sion ratio is 17-5: 1. From the output of the R6, 102 b.h.p. 
at 2,400 r.p.m., the F340 has been uprated to give 110 b.h.p. 
at 2,850 r.p.m., without the vacuum pump, and its gross 
torque is 240 lb-ft at 1,700 r.p.m. 

Because of the necessity of minimizing overall length to 
suit the Ford installation, the water pump is side-mounted, 
ahead of the exhaust manifold on the left of the engine, 
instead of projecting forward as on the R6. Length has been 
further saved by using a single-belt drive to the water pump 
and generator, a change made possible because the customer 
supplies V-belts to U.S.A. performance rating, which is 
higher than that used in this country. 

The C.A.V. AA in-line fuel pump used is larger than that 
of the R6, and its drive embodies an automatic advance- 
retard device. An interesting refinement indicative of the 
probable wide range of operating conditions is a pressure- 
sensitive control, which reduces the maximum fuel delivery 
with increasing altitude. It is anticipated by Perkins that 
a version of the F340 engine, for other users, will be intro- 
duced at a later date. 


Standard 

The new Standard Atlas 10/12 cwt van and truck is fitted 
with a version of the well-established 948 cm*® (63 x 76 mm) 
petrol engine employed on Ten and Pennant cars. To 
enable forward control to be used, the engine is canted 
10 deg to the left, and most of the modifications have been 
introduced because of this. The inlet and exhaust mani- 
folding has been altered, as has the dipstick, and the dis- 
tributor mounting has been changed to retain accessibility. 
Also, the engine mounting arrangements have been varied 
because of the inclined installation. 

To permit the use of lower-grade fuels, the compression 
ratio is 7-0: 1 whereas that of the car unit was raised some 
time ago from that figure to 75:1. The power output of 
the Atlas version is 33 b.h.p. at the same speed, 4,500 r.p.m., 
as for the car engine. 


Thornycroft 

Modifications to the Simms-Eberspicher turbocharging 
arrangements have resulted in the uprating of the 11-33 litre 
six-cylinder Thornycroft KRN6/S diesel engine, to 230 b.h.p. 
at 1,900 r.p.m., from the earlier figure of 200 b.h.p. at the 
same speed. The torque has been correspondingly increased 
from 625 to 700Ib-ft at 1,000r.p.m. No appreciable 
changes have been made to the power unit itself since it 
was described in the Feb. 1957 issue of Automobile Engineer. 
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New since the last Commercial Motor Show is the NS6 
7-88 litre six-cylinder engine fitted to the Mastiff chassis. 
It has been developed from the NR6/MV unit and has the 
same bore and stroke, of 104-8 mm (4} in) and 152-4mm 
(6in). The power output of 1154 b.h.p. gross at 1,800 r.p.m. 
is nearly 10 per cent higher than that of the NR6, and the 
maximum torque, 354 lb-ft at 1,000 r.p.m., is some 19 lb-ft 
higher. 

Much emphasis has been placed on quietness of running, 
attained by rigid construction, careful design of cam contours 
and valve gear, and good combustion characteristics. The 
timing and auxiliary drives, at the front of the engine, are 
a combined chain and gear system. The crankshaft is nitrided 
and runs in seven, steel-backed, copper-lead bearings, a 
type that is also used for the big-ends. Replaceable dry 
cylinder liners and toroidal open combustion chambers are 
other features. 


Miscellaneous 

No new power units or changes of any importance can be 
reported from B.M.C., Ford or Bedford. The performance 
of the small Commer vans has been increased by the adoption 
of the 1,494cm* (7976:2mm) overhead-valve petrol 
engine, which was introduced recently on the latest Hillman 
Minx. It replaces the earlier 1,390 cm* unit. The stroke 


is the same as on the smaller capacity engine, which had 
square dimensions. 
The three-bearing crankshaft is still carried in white-metal 


The Goggomobil 293 cm* engine was the 
smallest exhibited at the Show. It is an air- 
cooled, parallel twin-cylinder, two-stroke unit; 
the clutch is directly coupled to the crankshaft 
and the transmission incorporates a secondary 
reduction gear and a differential assembly 


With the Simms-Eberspacher turbocharger 
installed, the Thornycroft KRN6/S, 11-3 litre, 
six-cylinder engine is uprated to develop 230 
b.h.p. at an engine speed of 1,900 r.p.m. 
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steel-backed bearings, but in view of the increased loadings, 
the big-end bearings are now of copper-lead. To permit 
the use of lower-grade fuels, the compression ratio is 7-0: 1 
instead of the 8-5: 1 of the car engine, the lower ratio being 
obtained by the use of concave-crown pistons. The gross 
b.h.p. is 49 at 4,200 r.p.m., as against the 52°5 at 4,400 r.p.m. 
of the car unit, and the torque is 73-7 lb-ft at 2,200 r.p.m. 

No major changes have been necessary on the interesting 
Roots-supercharged, three-cylinder, two-stroke Commer 
engine, with opposed-pistons and rockers. This engine was 
fully described in the August 1954 issue of Automobile 
Engineer. A minor improvement is the use of an automatic, 
hydraulically controlled tensioner, in place of the previous 
manually adjusted pattern, for the auxiliary-drive chain. 
The gross b.h.p. is 105 at 2,400 r.p.m., and at 1,200 r.p.m. 
the torque is 270 lb-ft. 

Continental support at the Show was confined to four 
manufacturers: Volkswagen and Hans Glas from Germany 
and Tatra and Skoda from Czechoslovakia. The Glas 
Goggomobil twin-cylinder two-stroke engine, the smallest 
in the show, is already familiar as the power unit of the 
miniature car from the same factory; it now powers a neat 
5 cwt van. This engine is an orthodox loop-scavenge, 
parallel twin unit with 180 deg cranks. It has a bore of 
58 mm and a stroke of 56mm, giving a swept volume of 
293 cm*; a 67 mm bore, 392 cm®* version is also made, but is 
not imported. The power output is claimed to be 15 b.h.p., 
and the drive is transmitted through helical gears to an 
electro-magnetic gearbox in unit with the engine. 

The Tatra air-cooled V-twelve diesel, of 14-825 litres, was 
seen at the 1956 Commercial Motor Show and is notable 
for having a belt-driven axial-flow cooling fan for each 
ducted bank of cylinders. Also previously exhibited at Earls 
Court is the 11-781 litre Skoda diesel, a water-cooled in-line 
six-cylinder unit with, as far as could be ascertained, no 
outstanding new features. It develops 170 b.h.p. at 1,900 
r.p.m., whereas the Tatra output is 180 b.h.p. at 1,800 r.p.m. 











CLUTCHES 


Further Development of Well Established Units, and an Extension of the Use of Hydraulic Actuation 


Pissenea the many different exhibits at Earls Court, 
the majority of vehicles of various sizes had an orthodox 
friction clutch with foot pedal operation, the gear shift 
being effected manually. It is probable that this will continue 
for some time, as this type of arrangement has definite 
economic advantages. Therefore, there is continued interest 
in the development of the normal friction clutch, which has 
been steadily improved over a number of years. 

Borg and Beck Ltd. exhibited. the full range of their well 
known single-dry-plate clutches, from 6} in diameter up to 
16 in diameter. These include rigid types and those with 
spring-drive centre-plates. The A.S. type strap-drive 
clutch is now available in the 12 in and 13 in diameter sizes; 
pressed cover plates are now employed for the larger sizes of 
these clutches, 12 in, 13 in, and 14 in diameter, for commercial 
vehicles. In all of these clutches, the drive is transmitted 
from the cover to the pressure plate through four pairs of 
tempered steel straps. One end of each pair of straps is 
riveted to the cover flange, while the other is bolted to the 
pressure plate. These straps are arranged tangentially, so 
that they can deflect as the clutch is released, without 
disturbing the concentricity of the pressure plate. Thus, 
accurate balance is maintained throughout the full range of 
travel of the clutch levers. Friction, rattles or other noise in 
the actual drive are eliminated, because there is no sliding or 
rubbing contact between the pressure plate and the cover. 

In suitable applications, a driven plate having a spring- 
drive near the centre and cushioning between the friction 
surfaces, provides a smooth take-up of the drive and damps 
out torsional vibrations between the power unit and the 
gearbox. 

Borg and Beck also offer a new 10 in diameter integral 
main drive clutch and power take-off. This is intended for 
applications where it is necessary or desirable to provide, by 
means of a single pedal, independent control of the main 
drive to the wheels, and to the power take-off. This unit 
consists of two independent clutches mounted in tandem in 
a single pressed steel cover, which is bolted to the flywheel. 
The cover contains the main and intermediate pressure 
plates, which are of generous size to assist in the dissipation 
of heat. The remainder of the clutch is based on Borg and 
Beck general design practice. A single ball-thrust release 


Borg and Beck integral main drive and power take-off clutch. The plate 
adjacent to the flywheel transmits the drive to the power take-off, while 
the other plate serves the main drive to the transmission 





mechanism is provided for the operation of both clutches. 
The clutch adjacent to the flywheel transmits the drive to 
the power take-off, while the other clutch serves the main 
drive. Both clutch plates are of the rigid type and are 
fitted with heavy-duty, woven metal-reinforced friction 
facings. 

Small and Parkes Ltd. and Laycock Engineering Ltd. also 
exhibited respectively their Don and Layrub clutch centre 
plates, both of which embody a flexible drive. In each case, 
rubber is used as the flexible medium. An advantage of 
the use of this material is inherent damping. 

An interesting form of clutch, designed on the lines of a 
fluid flywheel, but employing a dry medium, made by Powder 
Couplings Ltd. was exhibited on the stand of Specialloid 
Ltd. It is a centrifugal coupling. The dry medium is very 
fine, heat treated, steel shot. A housing is fixed to the 
drive side of the coupling and, inside it, a hardened steel 
rotor is coupled to the output side. Both members are free 
to rotate independently of each other when the coupling is 
stationary. As the speed of the coupling is increased, the 
steel shot is thrown outwards by centrifugal force, gradually 
taking up the drive, until there is practically no slip. If 
this clutch were to be applied to vehicle transmissions it 
would appear that the gear changes would have to be 
effected by means of a separate clutch. 


Clutch Operation 

For foot operation on the smaller vehicles, it is becoming 
almost standard practice to use hydraulic actuation of the 
clutch operating lever on the gearbox. This arrangement 
is currently employed both with pendant pedals and with the 
more orthodox type, pivoted below the foot. The use of 
hydraulic operation has many advantages. It is not only 
self-adjusting and self-lubricating, but avoids a large number 
of mechanical joints in the control, with their lubrication 
and noise problems. It also forms an extra vibration in- 
sulation element between the power unit and the body. 

An interesting actuation arrangement is provided with the 
new Borg and Beck main drive and power take-off clutch men- 
tioned earlier. With the pedal in the free position, both the 
main drive and the power take-off clutches are engaged. 
When the pedal is depressed to an intermediate position, 
the main drive clutch is disengaged, but full torque contin- 
ues to be transmitted to the power take-off. Full depression 
of the pedal disengages both clutches, so allowing the engine 
to run free. This control and clutch, therefore, permit 
simultaneous operation of the main drive and the power 
take-off, or of the power take-off only; alternatively, of 
course, they can both be disengaged simultaneously. 


Semi-automatic transmission controls 

In conjunction with the normal friction type clutch and the 
layshaft type gearbox, anumber of two-pedal control schemes, 
such as Manumatic, Newtondrive, Standrive and Saxomat, 
have been available for some time. In these systems, the 
operation to engage and disengage the clutch is effected by a 
servo mechanism, so the clutch pedal can be obviated. 
However, the actual gear changing still has to be done by 
means of a lever. An obvious advantage of this two-pedal 
control is that it enables more foot room to be provided on the 
toeboard, and permits the brake pedal pad to be made 
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larger so that it can be operated by the left foot, if desired. 
Although some drivers feel that the omission of the clutch 
pedal gives no benefit in the way of reducing the number, 
or bother, of hand gear shifts, other users of these two-pedal 
controls have obtained satisfactory results. A number of 
vehicle manufacturers in the small and medium range have 
recently offered one of these systems as an optional extra, 
at a price considerably less than would be required for a 
fully-automatic transmission. It is believed that the number 
of vehicles so fitted has not been large, and this may, perhaps, 
be a pointer to future transmission requirements. 
Automotive Products Co. Ltd. have brought out an 
improved version of their Manumatic system, which now 
includes a lock-up feature. This addition to the well known 
basic system consists of a vacuum servo, formed integrally 
with the clutch servo, a small solenoid operated, control 
valve and a pair of switches. One switch is controlled by the 


This is the Borg and 
Beck, 14in diameter, 
A.S. type clutch, which 
is now available also in 
the 12in and 13in 
diameter sizes 


accelerator pedal, and the other is sensitive to the particular 
gear that is engaged. In operation, this lock-up system 
prevents unnecessary disengagements of the clutch and thus 
improves the all-round control of the transmission. 


GEARBOXES 


New and Modified Gearboxes to Meet the Demand for More Ratios, and Steady Development of 


Automatic and Semi-Automatic Transmissions Has Continued Since the Previous Show 


Ox nearly all the smaller types of commercial vehicles at 
the Show, synchromesh gearboxes already in production for 
cars are employed. Some are of the three-speed type, while 
others have four speeds. On the Bedford 10/12 cwrt light 
van, the three-speed gearbox now has synchromesh on all 
the gears, including first speed. Because they are required 
for use in cars, these small types of gearbox generally have 
helical gears for most of the ratios, so a satisfactory degree 
of silence is obtained. 

There is not much uniformity in the type of gears used on 
the larger truck gearboxes. In some instances, helical gears 
are used for the higher ratios, and straight teeth for the lower 
ones; in other instances, straight teeth are used for all the 
gears, and dog engagement is employed for the higher gear 
ratios. This latter practice obviates axial thrust and the 
tendency to canting of the gears, which can cause dis- 
engagement. So far, extreme silence has not been an import- 
ant factor on this type of truck. The main requirement is 
that the unit be robust and reliable, and thus need a minimum 
of service attention. Developments seem to indicate that 
these types of manually operated gearboxes, together with a 
pedal actuated clutch, will continue in use for some time on 
trucks in the moderate price range. These units are the 
most economical types to produce, and this type of change- 
speed operation is accepted by truck drivers. The provision 
of five or more speeds is becoming more common, and there 
were several interesting new gearboxes at the Show. 

Commer Cars Ltd. have a new five-speed constant mesh 
gearbox, which is in production as an option to the standard 
four-speed box on their 5, 6, 7, and 10/11 ton models, and 
also on their Avenger passenger chassis. In the case of their 
12 ton tractor models, the new five-speed gearbox is standard, 
and it avoids the need for incorporating an overdrive unit. 
This gearbox gives fairly close ratios, and this is advan- 
tageous, particularly under overseas conditions. To reduce 
weight, the gear casing is in light alloy. 

The Moss Gear Co. Ltd. offer a five-speed normal- 
control gearbox, type 4183, designed for a maximum input 
torque of 230 lb-ft at 1,000 r.p.m. In this gearbox, the 
fourth speed is direct, and fifth speed is an overdrive ratio. 
The constant mesh gears, of the single helical type, have 
shaved teeth. This manufacturer also produces a new 
constant mesh, synchromesh, twin-range, six- or ecight- 
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Commer Cars Ltd. have introduced this five-speed constant mesh 
gearbox, as an option to their standard four-speed box. Since production 
is undertaken in relatively large quantities this arrangement is more 
economical than the incorporation of a separate overdrive unit 


speed gearbox, offered with or without overdrive. It in- 
cludes an automatic hill-holding device. The box is also 
available in a six-speed form suitable for a maximum engine 
torque of 240 lb-ft, and in eight-speed form for torques up 
to 300 Ib-ft. For ease of assembly and service, the gear 
casing is split on the plane of the shaft axes. 

David Brown Industries Ltd. exhibited a wide selection of 
transmission units; all except two of these are either new or 
modified. They include models 542, 542CM, 552, 557CM, 
557/480 and 561, all of which have five speeds. In additicn, 
a two-speed epicyclic auxiliary unit is applied on models 
557A and 561A to give ten speeds. One of these ten-speed 
versions has been described in detail in the August 1958 
issue of Automobile Engineer. These eight gearboxes cover 
an engine torque range from 250 Ib-ft to 750 lb-ft. Single 
helical gears, with shaved teeth, and dog engagement are 
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Left: Longitudinal section 
of the eight-speed gear- 
box manufactured by Self 
Changing Gears Ltd. This 
unit is air actuated 











Below: Simplicity is the 

cutstanding feature of 

the ZF Hydromedia auto- 
matic transmission 





used for most of the forward ratios in these gearboxes. 

A new and unconventional 25 cwt vehicle was shown on 
the stand of Jensen Motors Ltd. This design is based on 
the Tempo Matador, which has a front-mounted power unit, 
and front-wheel-drive. It comprises an interesting combina- 
tion of a B.M.C. 1,500 cm* engine, driving through a standard 
Borg and Beck, 8 in diameter, hydraulically actuated clutch, 
to a ZF combined gearbox-front-drive unit. This gearbox 
has silent-running helical gears, and synchromesh for all four 
forward ratios. The top gear gives a slight overdrive. A 
remote control in the form of a lever on the dash is used. 
Substantial weight saving is obtained by combining the whole 
power unit and drive in one assembly. Another advantage 
is that the whole weight of the mechanical unit, and the 
driver, is on the driven wheels, which are independently 
sprung. This transmission arrangement, which is fairly 
common on the Continent, is good from many points of view. 

On the A.E.C. Mammoth Major and other models of 
this make, there is a choice of either a five- or six-speed 
constant mesh gearbox with synchromesh. Albion Motors 





Torque converters, as well as fluid couplings 
are in regular production for use in conjunction 
with Wilson type gearboxes. The two illus- 
trations on the left are of a torque converter 
and a fluid coupling designed and manufactured 
by Self Changing Gears Ltd., Coventry 


Below: David Brown 2AO two-speed epicyclic 
auxiliary gearbox designed for use with 
engines with torque outputs of up to 350 Ib-ft. 
This is the underdrive type: an overdrive 
: : version of this unit is also available 
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Longitudinal section of the Hobbs Mecha-Matic transmission, showing the arrangement of the hydraulically actuated multi-plate friction clutches 


Ltd., on their 7 and 9 ton models, also have a five-speed 
gearbox with an overdrive sixth speed, the overdrive ratio 
being 0-76:1. 
models, also use a gearbox having five forward speeds, and 
the direct drive is in top gear. They also exhibited their 
model DT.1366CA six-wheel chassis, in which the gearbox 
has six forward speeds and one reverse, the top gear again 
being direct. The five-speed gearbox shown by Dodge has 
helical gears for third and fourth speeds, and provides 
direct drive on the latter. Gearboxes having five speeds are 
also shown on a number of other makes of vehicle, such as 
E.R.F. Ltd., Guy Motors Ltd., Maudslay Motor Co. Ltd., 
and Leyland Motors Ltd. Among the other makes of five- 
speed gearbox, is the Fuller range. Gear change controls, 


Atkinson Vehicles Ltd., on a number of 


of either the direct or remote control types, are provided 
with these gearboxes. 

On the heavier type of truck, it is becoming quite common 
practice to provide more than four speeds, a number having 
gearboxes with five or six speeds. This is done so that 
engines of reasonable output can be used and still provide 
adequate performance under a wide variety of road and 
traffic conditions. Multi-speed gearboxes of this type can 
be produced at reasonable cost, whereas automatic trans- 
missions giving equivalent ratios or performance would be 
complicated and expensive. Therefore, it is apparent that 
manually operated gearboxes, with the normal type of 
clutch and controls, will continue to be used on heavy 
commercial vehicles for some considerable time to come. 


This four-speed epicyclic gearbox of the Wilson type, the brake bands of which are pneumatically actuated, is manufactured by Self Changing Gears Ltd 
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Arrangement of the rotating elements of the David Brown 561 gearbox 


For special purpose vehicles such as the Atkinson, E.R.F., 
Foden, Unipower and Thornycroft heavy tractors, special 
transmissions giving a large number of ratios are required. 
Obviously, all these transmissions are exceptional and are 


designed primarily to cope with the large torque output of 


the engines, and to deal with the varied and arduous operating 
conditions of these vehicles. The Atkinson Omega tractor 
has all-wheel-drive, and the gearbox itself has eight forward 
speeds and two reverse, an overdrive ratio of 0-68:1 being 
provided. A heavy-duty, two-speed transfer and auxiliary 
gearbox is used. It gives direct drive or a ratio of 1-6:1, 
with full torque power take-off and fully-automatic front- 
wheel-drive selection. The E.R.F. model 66GSF, six- 
wheel tractor has a 16 in diameter single-plate clutch, 
driving a constant mesh overdrive gearbox, which has ten 
forward speeds. 

There are three vehicles, manufactured by Fodens Ltd., with 
a twelve-speed double-underdrive gearbox. The Unipower 
Hannibal, manufactured by Universal Power Drives Ltd., is 
a four-wheel-drive timber tractor. It has a five-speed 
primary box, with a two-speed auxiliary box, to divide the 
drive between the front and rear axles. This arrangement 
gives a total of ten forward speeds and two reverse. A 
power take-off is also provided. On the Thornycroft 
Antar chassis, a four-speed main gearbox is used in con- 
junction with a three-speed auxiliary box, both of which are 
of the constant mesh type. Together, they provide twelve 
forward speeds. 

An interesting transmission damper was shown by 
Metalastik Ltd. Its inner ring is bolted to the output flange 
of the gearbox. This ring carries bonded rubber mountings, 
or springs, which carry and centralize an outer inertia type, 
damper ring. There are no moving parts to wear, and once 
the characteristics of the rubber springs are set, further 
adjustment is not required. It obviates an undamped 
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The David Brown 557A 
five-speed gearbox, 
which has an auxiliary 
two-speed epicyclic box 
mounted on its rear end 


critical speed and introduces two well damped critical speeds, 
one above and the other below the speed at which resonance 
would otherwise occur. This damper prevents noise being 
caused by hammering of the gear teeth, which may occur at 
certain critical speeds, dependent on the design and type of 
vehicle, 

For the location of components, such as bearings, in 
their housings and on shafts, a simple retaining ring, named 
Spirolox, is offered by Wellworthy Ltd. This ring is made 
in the form of approximately two turns of a flattened steel 
wire, so there is no gap when it is fitted. The retainer is a 
useful alternative to the normal type of circlip or spring-ring. 


Overdrives 

This term is now being applied to gearboxes where the 
top gear is not the direct drive, but is geared up. An auto- 
matic overdrive is still offered, as optional equipment, by 
Borg-Warner Ltd. It is applied at the rear end of medium- 
size, car type gearboxes. The gear changing on this over- 
drive is operated in much the same way as on automatic 
transmissions, and the only control that the driver has, or 
really needs, is in the form of a kick-down switch, operated 
by the accelerator pedal. 


Automatic transmissions 

Apart from the use of this type of transmission on public 
service vehicles and coaches, there is interest in their 
adoption for the smaller type of commercial vehicles, for the 
carrying of either passengers or goods. A most interesting 
exhibit was the new Austin taxi, which has been approved 
recently for use within the Metropolitan area. This taxi is 
entirely new in design. throughout, except in that it is 
powered by the B.M.C. 2:2 litre diesel engine, which is 
used in the current London taxis. 

Coupled with this engine, and fitted as standard, is the 
Borg-Warner, fully-automatic transmission. This is the 
first application of its kind in England. The transmission 
gives a smoother take-up of the drive than did the old 
transmission, and thus increases the comfort of the passengers, 
as well as of the driver. For service in congested cities, 
such as London, the freedom from continual clutch pedal 
and gear lever operation should prove to be a safety factor, 
and allow the driver a greater degree of concentration on the 
heavy traffic. The cost of such a transmission can be readily 
absorbed with a vehicle of this kind owing to the very large 
mileage that is covered between overhauls and before the 
useful life of the vehicle comes to an end. 

Designed for similar and even smaller vehicles, the Hobbs 
transmission, now termed Mecha-Matic, was shown in a 
more advanced form than before. This design is entirely 
different from that of the automatic transmissions of 
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The mechanical effi- 
ciency of the Hobbs 
Mecha-Matic transmis- 
sion is high because it 
has no torque converter 


transatlantic origin, since it has no fluid coupling or torque 
converter, and thus avoids the losses inherent in these 
devices. Hobbs use hydraulically operated friction clutches 
both for starting the vehicle and for all gear changing. 
The gearing is of the planetary type, and there is no loss of 
power during gear change. Four forward speeds and one 
reverse are provided. The efficiency of the unit should be 
such that it could be applied to small delivery vans and 
pick-ups. 

Control is effected by means of a simple lever, which can 
be placed either in the ‘automatic’ drive position, or can be 
moved to ‘hold’ any of the lower gears. The automatic 
change-up is reassuringly smooth, as also is the clutch 


Right: The new range of Leyland Super 
Comet 9 ton trucks is equipped with 
this five-speed gearbox, which has a 
built-in overdrive. Case hardened 
nickel-chrome steel is used for all. gears 
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engagement from a standing start. A point not always 
appreciated is that the automatic change down causes the 
engine to act as a brake, and thus in heavy traffic it facilitates 
driving, and avoids some use of the brakes. 

Hobbs also have a similar transmission in larger sizes 
suitable for public service vehicles. Their public service 


vehicle type units are self-contained and compact, having 
input and output shafts at each end. They can be installed 
under the floor of a bus or coach, the principle of operation 
being similar to that of the smaller sizes. 

A transmission of quite a different type is the Hydromedia, 
made by Zahnradfabrik Friedrichshafen A.G., 
torque converter coupled with a two-speed constant mesh 


which has a 


Left: T 


on the Scammel 


s six-speed heavy duty gearbox, equipped with overdrive, is used 
Highwayman, Mountaineer and Constructor range of 


vehicles. All the gears except reverse hove sliding dog engagement 





The Kirkstall, driven front axle is a good 

example of this type of design: it has 

robust king pin bearings and universal 
joints, all of which are well sealed 








Scammell heavy duty 
axle with spiral bevel 
and epicyclic reduction 
gears. The casing has 
a cast steel central 
component, with a 
forged annulus 


Above: The Kirkstall, 
24 ton, double-drive, 
hypoid twin-axle bogie 





Left: Electrically con- 
trolled two-speed axle 
offered by Leyland as an 
alternative to the new 
hub reduction axle on 
their Super Comet range 
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gearbox. 
hydraulically operated plate clutches and, if desired, all 
changes of gear are fully automatic. Alternatively, lever or 
push-button controls can also be provided. The torque 
converter operates only in the first and reverse gears, and 
the second gear can be directly coupled to the engine shaft, 
so that all converter losses are avoided when the transmission 
is in second and third speed gears. For operation in hilly 
country, the number of ratios available ia this transmission is 
hardly adequate, and ZF, therefore, offer an additional model, 
giving three speeds plus the torque converter. 

On the larger vehicles, there are a number of examples of 
the fluid coupling, or the torque converter, used in con- 
junction with the Wilson epicyclic gearbox. Transmissions 
of this type are offered by Self-Changing Gears Ltd., and 
they have been a standard feature of many public service 
vehicles for some time, and are used on a few luxury cars. 


Gear changing is accomplished by means of 


C.A.V. Ltd. have developed their fully-automatic elec- 
trical gear-shift control equipment for use with the type of 
transmission system mentioned in the previous paragraph. 
It greatly eases the task of the driver in heavy traffic, while 
also providing greater passenger comfort, by virtue of 
smoother starting and smoother gear changing. A full 
description of this control was given in the February 1957 
issue of Automobile Engineer. 

An interesting form of free-wheel, for use in transmissions, 
is the sprag clutch shown by Renold Chains Ltd. This 
clutch has steel segments, or wedges, in an annular space 
between concentric inner and outer races. An expanding 
coil spring actuates the sprags, exerting a slight tilting force 
on each of them and keeping them in light contact with 
both the inner and the outer race. Thus, there is no lost 
motion and, on reversal, the driving torque is instantaneously 
transmitted from one race through the sprags to the other. 


Final Drive Units 


Fewer Worm Drive Units, and New Two-Speed and Third Differential Arrangements 


Asssonc the tractors, the Atkinson Omega and the 
Unipower Hannibal have both the front and rear wheels 
driven. Front-wheel-drive axles were also shown by Kirk- 
stall Forge Engineering Ltd.; one of these exhibits was a unit 
of 73-9 ton capacity. High transmission efficiency, it is 
claimed, is obtained by the use of double-reduction gearing, 
with a spiral bevel at the centre of the axle and a secondary 
reduction, by means of concentric spur gears, in each wheel 
hub. This permits the use of a bevel pinion with fourteen 
teeth and a ratio of only 2-4: 1, thus giving long life and 
rendering gear failures unlikely. The drive shafts are 
relatively lightly loaded, as also are the universal joints 
An overall axle ratio of 7-5: 1 has been adopted. The hub 
gears have triple planet pinions and internal annulus gears, 
an arrangement that gives low tooth pressures. The use of 
the large bevel pinion and the small diameter crown wheel 
enables a small housing to be used, thus giving unusually 
good ground clearance. 

For special or severe operating conditions, particularly 
where the vehicles have to operate 
over rough country, there are great 
advantages to being able to drive all the 
vehicle road-wheels. However, as the 
front driving axle also has steering 
duties to perform, the king pin bear- 
ings and universal joints at the king 
pin must be particularly robust 


On the Leyland Octopus van exhibited at the 
Show, the normal second driven axle is 
replaced by a trailing axle, to reduce the 
chassis weight by 43 cwt. The layout is the 
same as that of the double-driven rear bogie, 
and many of the components are common 
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and well sealed. The Kirkstall axle is a good example of 
this type of design 

Although worm drive axles are still used, spiral bevel 
types are becoming more popular for the heavier vehicles 
Hypoid type axles are now widely used on the small and 
medium vehicles. It is interesting to note that on the new 
Austin taxi, the worm drive has been abandoned, and this 
vehicle incorporates a hypoid rear axle, with three-quarter- 
floating axle shafts. Because of the pinion offset, there is a 
slight rise at the centre of the rear part of the body floor, but 
it is not enough to cause any inconvenience to the passengers. 
The driving and overrun e ‘ficiency are increased, as compared 
with the old type axle, and it should also be more silent. 

On the smaller types of vans, standard axles of the hypoid 
type, identical with those used on cars, are generally adopted, 
with some slight change in ratio. For the medium to heavy 
trucks, the large-quantity manufacturers generally produce 
their own rear axles and, for vehicles up to 5 ton payload, 
these are generally of the spiral bevel type. On the trucks of 











7 ton and upwards, a very wide variety of types and makes of 
axle is used, the design being determined by the general 
layout and type of vehicle, and the use to which it is to be 
put. It is obvious that heavy dumpers and timber-hauling 
tractors need very special treatment in their driving units, 
and this particularly applies to rear axles. The following 
different types of rear axle were employed on vehicles of 
this kind exhibited at Earls Court: 

Fully-floating spiral bevel 

Fully-floating hypoid 

Underslung worm drive 

Double-reduction spiral bevel and spur gear 

Double-reduction hypoid and hub gear 

Two-speed fully-floating spiral bevel 

Two-speed fully-floating hypoid 

Overhead worm drive rear axle, for dual-drive 

Overhead worm drive and hub reduction 

Some firms use two or more different types of axle in their 
range of vehicles, and there does not seem to be in every 
instance any particular reason for this, except possibly that 
some of the applications are on older designs of vehicles. 
Considering the moderate quantities involved in the sales 
of commercial vehicles carrying over 7 ton, it would appear 
that the multiplicity of designs, spare parts, production and 
tooling cannot be desirable from the point of view of economics. 
However, the grouping taking place in the industry may 
give some scope for more rationalization and standardization 
of these units in the future. 

Eaton Axles Ltd. for a long time, have made a speciality of 
two-speed rear axles, and they use an electric control for 
gear shifting, the high ratio being the direct one. This 





Left: On the A.E.C. Reliance rear suspension, 
the cir springs are mounted behind the axle 


Front axle layout of the A.E.C. Reliance, 
showing the connection of the panhard rod 
just forward of the air-spring seat 


Compact vacuum actuated two-speed axle contro! manufactured by the 
Lockheed Hydraulic Brake Co. Ltd., of Leamington Spa 
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By the employment of 
hub reduction gears on 
the new Super Comet 
range, Leyland Motors 
Ltd. have minimized 
the weight and 
increased the strength 
and durability of this 
final drive unit 
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manufacturer also produces tandem rear axles that have a 
third differential mounted in the gear case of the forward 
driving axle. 

Kirkstall showed three main types, these being a worm 
drive rear axle of 9 ton capacity, a double-reduction rear 
axle of similar capacity, with spiral bevel and helical gears, 
and also a double-drive hypoid bogie of 24 ton capacity. 
In the latter, the primary reduction is by hypoid bevel gears, 
with secondary planetary gears in the hubs. The offset of 
the hypoid pinion from the wheel axis enables a straight- 
through drive to be taken to the rearmost axle, as is the 
common practice with worm gearing. A third differential 
is fitted, and is equipped with an air operated differential 
lock, of the multi-plate disc type. This type of lock ensures 
positive and immediate disengagement, thus obviating any 
difficulty due to wind-up between the axles. A special 


feature of the Kirkstall axle is the use of a one-piece axle 
forging, in the manufacture of which this firm specializes. 
Moss Gear Co. Ltd. showed banjo type, rear axles, ranging 
from 3 to 10 ton capacity, and it is interesting to note that 
only the smallest axle, a 3 ton unit, has hypoid gears. The 
others, having capacities of 6, 7 and 10 ton, all have spiral 
bevel gears: no doubt this is done in the interests of efficiency. 
There is a variety of controls for rear axles of the two-speed 
type. Lockheed Hydraulic Brake Co. Ltd. now have a 
new arrangement, with push-button operation. It comprises 
a vacuum valve, which is selected by a push-button on the 
gear lever, to operate the vacuum actuated diaphragm of 
the shift servo. The power source for the vacuum operation 
is from the induction manifold on petrol engines or an 
exhauster on diesel engines. Provision is made for automatic 
changing of the speedometer drive ratio with the axle ratio. 


Suspension and Steering 


Air Suspension Attracting Much Attention and Some Transverse Leaf Spring Front Suspension 


Systems Introduced for Light Commercial Vehicles 


ie the light commercial vehicle class, several new vehicles 
each with independent front suspension and two with 
independent rear suspension, were exhibited this year at 
Earls Court. For the heavier classes of vehicles, especially 
the public service types, air suspension is being given a lot 
of thought. Two complete four-wheel coach chassis on 
view had air springs for each axle. Although still in the 
development stage, they are nevertheless a pointer to the 
future shape of designs; but whether all designers are of the 
same mind is far from clear. There appears to have been no 
serious attempt yet to produce mechanical springs having 
air suspension characteristics, and including the very impor- 
tant levelling devices. This might possibly be done by the 
combination of laminated or coil springs with rubber. There 
is no doubt that the ordinary laminated spring has many 
desirable features in addition to providing axle location. It 
cushions all the forces transmitted through the axle, whether 
they arrive from the propeller shaft, brakes or road wheels. 
Air springs, like coil springs, are not capable of performing 
any function other than springing, that is, they have to be 
used in conjunction with wheel location links. If beams are 
used to replace the laminated springs, for axle location, the 
resultant structure is normally free to move only in a vertical 
plane. This might lead to harshness of the ride in the vehicle 
over certain road surfaces. Although rubber joints and 
mountings are being increasingly used, their cost has to be 
seriously considered. 

The size of the air springs is determined entirely by the 
weight carried, since the air pressures in the units are in the 
order of 70-75 lIb/in? for a fully laden vehicle. For this 
reason, vehicle designers generally employ a layout with the 
air springs on levers arranged to give an appropriate 
mechanical advantage so that the size of the bellows is kept 
to a minimum. In some installations, however, where it is 
not possible to arrange for a leverage, the springs are used in 
pairs. 

Two double-deck buses have air springs on the rear axle 
only. They are L.T.E. Park Royal Routemaster and the 
A.E.C. Bridgemaster, which appear to have almost identical 
suspension components. Air suspension is being used in 
increasing numbers for trailers. The Dyson 15-17 ton semi- 
trailer, with tandem axles and long, two-convolution air 
bellows springs of André manufacture, was exhibited two 
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years ago. Because of its success, a new 8 ton light-weight 
trailer with air suspension has now been produced. 

Reliant Engineering Co. (Tamworth) Ltd. have redesigned 
the front suspension of their three-wheel 5 cwt van and, to 
satisfy overseas demand, have produced the 10 cwt Regent 
Four, which has four wheels. The rear suspension of the larger 
model is similar to that of the three-wheel vehicle, which 
has been in production for a number of years. Narrow 
laminated springs, controlled by direct-acting telescopic 
dampers, are employed. On the smaller vehicle, the front 
wheel is mounted on a forward-extended swinging arm 
pivoted in rubber bushes. The arm is fabricated from channel 
section pressings welded together to form a box member. 
This member and its corner, or gusset, bracing are welded to 
a tubular pivot shaft. The whole assembly, with its widely 
spaced bearings, gives adequate rigidity. Collars locate the 
split, shouldered, rubber pivot bearings, which are secured 
to the chassis cross-member by bolted-on bearing caps. 


On the Reliant, 5 cwt, three-wheel van, the front wheel is carried on a 
swinging arm, and the suspension spring is housed in the damper unit 














A direct-acting telescopic damper and spring unit supports 
the wheel load, which is anchored at its lower end on brackets 
close to the king pin, and at the top on a forward rising sub- 
frame. The king pin is pivoted in plain bushes used in con- 
junction with thrust washers. It is housed in the brake so 
that the axis of the pin is in line with the centre of the road 
wheel, thus eliminating any self steering tendency of the 
wheel. In the normal static laden position there is 14 deg 
positive castor. 

The steering linkage has had to be redesigned to suit the 
new suspension layout. A Burman steering unit is bolted 
to a sub-frame and, in the static laden condition of the vehicle, 
the ball-joint on the end of the long drop arm is approxi- 
mately in line with the centre of the swinging arm of the 
suspension. For perfect geometry, this ball-joint should be 
positioned in line with the pivot of the swinging arm, but 
the makers claim that, with the normal road wheel movement, 
there is no noticeable steering effect. 
28 ft has been obtained. 

The larger model has a 9 in longer wheelbase and a 
turning circle of 30 ft. Independent front suspension is 
employed. It is of the unequal length wishbone type, with 
coil springs and telescopic dampers. These dampers pass 
through the centre of the spring and their upper ends are 
carried in a turret pressing. Provision is made for camber and 
castor adjustment, by the use of shims between the wishbone 
inner pivots and the chassis cross-member. To limit costs, 
the majority of the components used in this suspension are the 
same as those used on a current well-known British small car. 

A Burman steering unit is used on the four-wheel model 
and the three-piece steering tie rod, which passes through 
the front frame cross-member, is almost in a straight line. 
The steering unit and idler bracket mountings are inter- 
changeable, to suit left- or right-hand drive. 

Just prior to the exhibition The Standard Motor Co. Ltd. 
announced two forward-control vehicles with common 
chassis components. They are the 12 cwt Atlas van and 
pick-up, which have a completely new front suspension. 
In some respects this suspension resembles those on the 
immediate pre- and post-war vehicles. It is obvious that 
the aim has been at the employment of as many components 
currently in production as possible, and a sound substantial 
design has been the result. A transverse spring of laminated 
type forms the lower links and is used in conjunction with 
wishbones, which are pivoted on nylon bushes and form the 
upper links. The outer wishbone bearing on each side and 
spring eye bushes are of rubber. Wide spacing of the mount- 


On the front suspension of the Standard Atlas, 12 cwt range of vehicles, 
the attachment of the transverse laminated spring to the chassis is 
effected by means of rubber bushes in eyes formed on the top blade 


A turning circle of 


ing of the spring on the chassis enables a soft suspension to 
be used without any undue tendency for the vehicle to roll. 
In actual fact the layout used gives 50 per cent greater roll 
stiffness than a centre-mounted spring layout. 

The vertical link, with a screwed lower trunnion forming 
the lower bush for the king pin, is common to all current 
Standard products, but in this application, side plates have 
been added and the wishbone, spring and the lower anchor- 
age of the telescopic damper are attached to them. In place 
of the usual ball-and-socket upper king pin bearing, a bonded 
rubber bush is employed; therefore, the only grease points 
are those for the screwed trunnion. 

On certain export models, the hydraulic dampers act as an 
additional bump stop, but normally they act as stops only 
in the rebound position. A conventional bump rubber is 
mounted above the laminated spring, inboard from the eye, 
to give a rising rate characteristic to the suspension. 

Burman recirculating ball steering gear is employed. It 
is connected to a bell crank lever by a longitudinal drag 
link. A three-piece track rod and slave lever assembly 
complete the connections. 

Undoubtedly the smallest and most compact vehicle on 
view was the Goggomobil 5 cwt van, whose chassis is 
almost identical to the well-known passenger car of the 
same make. The only difference is a stiffer rear suspension 
to cope with the increased loads. Swing-arms are employed 
for both front and rear suspensions. The front arms com- 
prise tubes, which form a wishbone, pivoted on rubber 
bushes. Both the front and the rear assemblies incorporate 
telescopic damper and coil spring assemblies, which are 
attached to the apeces of the wishbones. The froat wheels 
pivot on ball thrust races, which accounts for the exception- 
ally light steering. 

A rack-and-pinion steering unit is bolted to one of the 
frame cross-members. On the right-hand drive model 
exhibited, the rack protrudes from the housing at only the 
left-hand end, to which both track rods are connected. 
This whole assembly is reversed and repositioned if left-hand 
drive is required. The top of the steering colum is supported 
on the facia. A grommet type rubber bush, with an oil- 
soaked felt ring housed in a moulded channel, provides an 
adequate bearing. There are only 2} turns of the steering 
wheel from lock-to-lock. 

Another completely new vehicle is the Jensen 25 cwt 
chassis, which has independent suspension for all four 
wheels. The front suspension comprises a 19-blade, trans- 
verse laminated spring, and lower wishbones. Since this 


On the Guy Victory chassis, an independent front-wheel suspension 
system is employed, in conjunction with an air spring. The spring is of 
the rolling diaphragm*type and is mounted on top of the vertical link 
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vehicle has front wheel drive, the spring is centrally clamped 
to a curved cross-member that bridges the transmission 
case. The upper and lower vertical link attachments are 
ball-and-socket joints, on which the road wheels pivot. A 
stamping of substantial proportions forms the upper ball- 
socket, and it is bolted to the spring master blade. As with 
the Standard Atlas chassis, the bump rubber is set well 
inboard to give a very desirable rising rate characteristic. 
The makers claim that dampers are not necessary, but 
experience may prove otherwise, especially under wet 
conditions, when the spring will have very little inherent 
frictional damping. 

At the rear the tubular swing axles pivot on rubber bushes. 
Welded to each tube are pendant pressings that form 
platforms on which the two coil springs seat. Also attached 
to these pressings are the telescopic dampers and radius rods. 


Public service vehicles 

A new Guy passenger vehicle chassis known as the 
Victory has been designed, and is now being developed 
primarily for the export market. Air springs are employed 
and levelling is carried out for each of the four wheels. 
Independent front suspension of the unequal length wish- 
bone type has been adopted, the wishbones being malleable 
castings. 

The vertical link, also a malleable casting, is connected to 
the outer ends of the wishbones. It houses the king pin 
bushes and is extended upwards into the spring unit; thus, 
the spring is direct-acting and there is no leverage ratio. A 
3 in bump and rebound travel is allowed, and the lengths and 
pivot positions of the wishbones are arranged so that wheel 
camber variation is only } deg from bump to rebound. 

Firestone diaphragm type air springs are employed and the 
levelling valve arm is connected to the lower wishbone, mid- 
way along itslength. The outer rim of the diaphragm is secured 


in a top hat pressing of sufficient volume to give the desired 
wheel rate. This pressing is bolted to a hood-shape bracket 


attached to the outer face of the chassis side channels. The 
vertical link has a flat top, on which the air spring plunger is 
bolted and a small lug, protruding from the platform, forms 
the seat for the bump rubber. Metalastik preloaded conical 
bushes form the bearings for all the wishbone pivots. The 
Vandervell bushes for the king pin, and the taper roller 
thrust bearings, which incidentally are preloaded, are 
lubricated through a simple grease nipple on the top bearing. 

The rear axle is secured to the centre of two longitu- 
dinal beams one at each side. Seated on the ends of these 
beams are the air springs. Combined torque and locating 
rods are attached to each side of the axle, and the two pan- 
hard rods are connected near the ends of one of the longi- 
tudinal beams. Telescopic dampers are connected to the 
beams, adjacent to the axle casing, and rubber bushes are 
used for all suspension pivots. The makers claim that by 
dispensing with laminated springs, they have effected a 
considerable saving in unsprung weight. 

This soft suspension gives periodicities of 70 c/min at the 
front and 80 c/min at the rear. These values are substan- 
tially maintained irrespective of the load carried. Since 
these periodicities are comparable with those of passenger 
car suspensions, it seems likely that further development 
will prove the need for an anti-roll device. Hymatic levelling 
valves are employed, and they are regulated to give a 7 sec 
delay. 

A conventional steering arrangement for independent 
suspension has been adopted. Outer tie rods connect the 
steering levers to the slave lever and to a bell crank lever 
which, in turn, is attached to the longitudinal drag link. 
Maintenance is reduced to a minimum by the employment of 
rubber bushes. Only the pivots in the steering system 
require attention with a grease gun. 

A new A.E.C. Reliance medium-weight passenger vehicle 
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Swing axles are em- 

ployed for the indepen- 

dent rear suspension 

of the Jensen 25 cwt 

truck. A pair of coil 

type springs is fitted 
on each side 


Right, Independent 
front suspension has 
been adopted on the 
Jensen Tempo 25 cwt 
forward-control truck 
It comprises a trans- 
verse leaf spring used 
in conjunction with a 
lower wishbone arm 
on each side 


chassis has air springs as an optional feature. A conven- 
tional axle beam is employed at the front and is located by 
rigidly attached forward extending torque reaction arms. 
These arms are pivoted in rubber bushes mounted on the 
chassis frame side-members. Dunlop bellows type air springs 
occupy the seats, on the axle beam, that would otherwise 
carry the laminated spring. The 12 in diameter, three- 
convolution bellows support the wheel load immediately 
under the chassis frame. 

At the rear, conventional laminated springs are replaced 
by trailing torque-reaction arms, which are attached to the 
axle casing by bolts. These arms extend rearwards to form 
a platform upon which the air bellows are located. 

Both the front and the rear axles are located laterally by 
rubber-jointed panhard rods. Three levelling valves are 
employed, one in the centre of the front axle beam and one 
each side of the rear axle. A delayed action of 7 sec has 
been adopted to prevent the admission or release of air 
during normal spring movement due to road undulations or 
while the vehicle is negotiating corners. Air for the sus- 
pension is supplied from a supplementary reservoir charged, 
from the braking system, through a diverter valve. This 
valve ensures brake operation even in the unlikely event of a 
failure in the suspension pressure system. Both front and 
rear bellows are identical and operate at equal pressures 
when the vehicle is fully laden. This is possible because of 
the leverage applied by the trailing arms to the rear springs. 
Irrespective of the loading conditions, the periodicities of 
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Air springs are mounted on the ends of the beams to which the axle is 
bolted on the Guy Victory chassis. The tie rod fork-end fittings and the 
two panhard rods can be seen clearly in this illustration 


the sprung weights at the front and rear axles are approxi- 
mately equal to those for a conventional spring layout when 
fully laden. 

Anti-roll stiffness is obtained at both front and rear axles. 
Being of open section, the front axle beam has adequate 
flexibility so far as resistance to the torsional loads imposed 
by the torque arms is concerned, but owing to the rigidity of 
the rear axle casing, resistance to roll has to be regulated by 
the bending flexibility of the torque arms and the limited 
deflection of the sandwich rubber connections between the 
arms and the frame. Greasing points have been eliminated 
on the suspension units and there are only the four on the 
steering linkage. 

An orthodox steering linkage, comprising a longitudinal 
drag link and a single-piece track rod, is employed. However, 
since the front axle and the drag link ball-end attached to the 
steering lever tend to swing in opposing arcs, it would appear 
that steering of the front wheel occurs with normal wheel 
movements. 

The A.E.C. Bridgemaster double-deck bus has mechani- 
cal front and pneumatic rear springs. This vehicle is prob- 
ably the first bus in service with air as the springing medium. 
Its chassis consists of two major sub-assemblies bolted to 
the body framework. The front assembly comprises a short 
frame, to which engine, radiator, gearbox, front suspension 
and steering are attached, while the rear assembly incor- 


porates all the unsprung components of the suspension. 

At the front, the suspension is of the unequal length 
wishbone type, with coil springs. The king pin arrangement 
is identical to that of a normal beam axle; an I-section 
vertical link, to which the king pin is secured, is connected 
to both wishbones. All the pivot bushes are of the conical 
rubber bonded type. Bolts across each wishbone assembly 
adjacent to the bearings, preload the rubber. Telescopic 
dampers are housed inside the coil springs. 

At the rear, the axle casing is supported by pairs of inclined 
sandwich rubber mountings on the radius arms, which are of 
channel section. These arms are pivoted in rubber bushes 
at their forward ends and they extend rearwards to join a 
fabricated transverse beam. The transverse beam carries on 
its ends an air spring in line with each pair of rear wheels. 
Rubber bellows of the two-convolution type are employed, 
and they have what are commonly known as surge tanks 
fitted above. These tanks are welded to brackets for attach- 
ment to the bus structure. Lever arm type dampers are 
bolted to the transverse beam, and their connecting rods are 
attached to the bus structure. Levelling valves are attached 
to the rear of the circular tanks and their connecting rods are 
secured to the outermost ends of the cross beam. Air is 
supplied from the braking system, as previously mentioned. 

An A.E.C. steering box is used. It is of the worm-and-nut 
type. Since it is well forward of the front suspension, the 
drop arm is connected by a longitudinal drag link to a bell 
crank lever. A slave lever is pivoted on the opposite chassis 
member, and a three-piece track rod is employed. Mainten- 
ance is reduced to a minimum, only the bearings in the 
steering mechanism requiring lubrication. 

Air suspension is incorporated on a single deck 41-seater 
semi-coach which was exhibited on the Weymann stand. The 
chassis is known as the Leyland Olympian MK2, and the 
vehicle is of chassisless construction. Both the front and the 
rear suspension units are bolted to the body structure. The 
front axle is mounted on a laminated spring, in the normal 
manner, and Dunlop, bellows type air springs are housed 
between each laminated spring and the body under-frame, 


On the A.E.C. 
Reliance, sandwich 
rubbers are used for 
the attachment of the 
rear axle torque arm 
to the chassis frame 


The Primrose third axle attachment for the Guy 
Warrior chassis incorporates a hydraulic com- 
pensator to help to distribute the axle loading 
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Coil springs and a rocking beam are employed in the suspension of the 
front driving axle of the Scammell Super Constructor vehicle 


rather like a helper spring. This arrangement is very simple 
and inexpensive. There is a levelling valve on each side, 
attached to the under-frame. At the rear, the axle is secured 
rigidly to beams, at the ends of which are the bellows type 
springs. Torque rods are attached to the forward ends of 
the beams, and lateral stability is obtained by the use of 
panhard rods. 


Heavy-duty vehicles 

One of the vehicles exhibited for the first time is the 
Atkinson Omega heavy-duty tractor, designed for both road 
and cross-country operation. While capable of hauling 
trailers of the order of 200 ton gross weight, it is also able to 
traverse roads at speeds of over 60 m.p.h. This latter 
requirement has prompted the incorporation of normal road 
vehicle suspension systems. 

A Kirkstall front driving axle is mounted on laminated 
springs, and the steering linkage comprises a longitudinal 
drag link, from the steering drop arm to the stub axle lever, 
and a track rod behind the axle. This particular vehicle is 
designed for operation on sand, and consequently the wheels 
are equipped with 21.00—25 sand tyres. Because of these 
large section tyres, a Woodhead Monroe steering damper is 
fitted to improve the control. This is a telescopic unit 
clamped at one end to the track rod and at the other to the 
axle nose piece. The steering box is of Adamant manufacture 
and power assistance is provided. For the main driving 
axles a Kirkstall 24-ton tandem bogie is fitted. 

The Scammell Super Constructor, 6X6 vehicle, has a re- 
designed front suspension, incorporating coil springs and 
telescopic hydraulic dampers, in place of the pivoted trans- 
verse laminated springs. The driving axle unit has a trailing 
torque arm, which is constructed from twin, channel section 
beams bolted together at the apex and carried in a bearing on 
a chassis cross-member. Two arms are bolted to the forward 
side of the axle to form the coil spring seats. The tops of the 
springs bear on the ends of a swinging arm centrally pivoted 
on the front cross-member of the chassis. A panhard rod 
locates the axle laterally: it is connected to lugs on the 
swinging arm and to a bracket on the right-hand spring 
platform. Rubber stops on the swinging arm limit the angu- 
lar movement between the arm and axle casing, and looped 
cables suspended from the chassis side-members limit the 
overall axle movement. Although the axle articulation is not 
greater than with the previous suspension, the single-rate 
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coil spring provides a much softer ride. Power-assisted steer- 
ing is provided, but the system is now hydraulically operated. 


Minor modifications 

In general, several modifications have been made to the 
suspension and steering systems of a number of vehicles. 
These are summarized as follows. The A.E.C. Mammoth 
Major 8 rear suspension now has a redesigned four-spring 
suspension for the twin axles. The springs are underslung, 
and the balance beam above the spring eyes is mounted on 
taper roller bearings. Owing to the greater overhang of the 
cab on the Albion Chieftain 7 ton vehicle, the flexibility of the 
front springs has been increased, and hydraulic dampers are 
a standard fitting. The Dodge 7 ton forward-control 
vehicle exhibited has redesigned front and rear springs of the 
dual rate type. Power steering is now a standard fitment on 
this vehicle, and it is offered as optional extra on all other 
diesel engine models. To meet the requirements for vehicles 
to be operated on the new motorways, notably in respect of 
higher speeds of travel, the Leyland company has chosen a 
more flexible suspension for both the front and the rear 
axles on the Super Comet chassis. When the vehicle is 
laden to the 14 ton gross weight condition, the front and rear 
springs have a deflection of approximately 4} in. Telescopic 
dampers are fitted to the front suspension only. On the 
Thornycroft Trusty 24 ton gross weight chassis, the 
Kirkstall bogie has been superseded by a four-spring 
suspension. The springs are overslung and the balance 
beam, which has a rubber pivot, is below the spring eyes. 


Third axle conversions 

There is ample evidence that many commercial vehicles are 
operated regularly in a grossly overloaded condition, and 
while this practice cannot be recommended, there is little 
to deter anyone from indulging in this practice. The 
reduced vehicle performance obtained in these circumstances 
has apparently been acceptable to the owners, and it is 
logical, therefore, for vehicle manufacturers to increase the 
number of axles and announce revised gross tonnage cap- 
acities. 

Two makes of third axle conversions were exhibited this 
year, one on a Guy chassis and another on a 7 ton Commer 
chassis. The Primrose third axle attachment, on the Guy 
Warrior chassis, is of a particularly interesting design. A 
front axle is fitted to this chassis and the 


second also 


The rolling diaphragm type air springs on the Hands, 10 ton semi- 
trailer are mounted on the ends of a transverse beam on an A-frame 








The power-assisted steering installation on the Seddon DD8 chassis 


permissible gross weight of the vehicle has been increased 
from 14 to 24 tons. 

T.G.B. Motors Ltd., the Guy distributors in Clitheroe, 
have formed a new company, named the Primrose Third 
Axle Co., to manufacture and execute conversions for the 
third axle attachment. With their design they have attempted 
to cover all contingencies, and while they themselves carry 
out vehicle conversions, the third axle can also be purchased 
in kit form, which includes not only the suspension compon- 
ents but also auxiliary, chassis side-members, to ensure that 
the complete vehicle is suitable in all respects for carrying 
the increased payload. 

The axle is mounted rigidly on a short, quarter-elliptic 
laminated spring, which is pivoted, forward of the axle, in 
rubber bushes on a bracket on the frame side-member. 
While acting in a limited degree as a spring, the main 


purpose of this component is axle location. On each side of 
the chassis, an arc-shape angular bracket, pendant from the 
frame, carries the bump and rebound rubbers, which act 
against the ends of the lower two blades of the springs. 

To obtain the greatest possible height for the installation 
of the coil springs, these components are positioned inboard 


of the laminated springs. The lower end of each spring 
rests on a spherical seating, and the top end bears against a 
flanged cup and exerts its force on a hydraulic piston assembly, 
the function of which is discussed in the next paragraph. 
The whole of the top assembly is attached to the side of the 
chassis frame. On the model exhibited, an Aeon rubber 
spring is positioned between the quarter-elliptic spring and 
the underside of the chassis frame, immediately above the 
axle. This supplements the coil spring and provides a 
rising rate characteristic for the suspension. Large telescopic 
dampers control axle movement, and it has been found by 
experiment that very high rebound settings are advantageous. 


A hydraulic ram assembly is mounted between the chassis 
side-members and the vehicle’s normal rear axle, and a pipe 
connects this ram to the top of the piston assembly above the 
third axle. The purpose of this hydraulic system is to ensure 
at all times that maximum traction is obtained for the driving 
axle in both accelerating and braking conditions. The fluid 
operates in a completely closed system: when the driving axle 
lifts relative to the chassis frame, oil is forced in to the piston 
and cylinder assembly that forms the upper support of the 
coil spring, thus compressing the spring and ensuring that it 
takes its share of the load. The ram is connected to the rear 
of the driving axle. Therefore, when a forward gear is 
engaged, as torque is applied by the propeller shaft to the 
axle, the ram extends and oil is drawn from the cylinder above 
the coil springs, so that some of the load is taken off the third 
axle and placed on the driving axle. Under braking con- 
ditions, when the vehicle is driving in a forward direction, 
the action is reversed. This is most desirable because the 
brakes on the third axle are connected to the main brake 
system of the vehicle. Practically no maintenance is required 
on this conversion; the only grease nipples being those on the 
pivots for the laminated springs. 

A Unipower conversion on the Commer 7 ton chassis 
permits an increase in payload of 3 ton. The third axle 
fitted to the chassis incorporates a maximum of standard 
components, but the suspension layout is redesigned to 
include central balance beams. Four identical springs are 
employed and they are mounted above the axles. The pivot 
of the balance beam is eccentrically positioned, so the load 
carried by the third axle is always less than that on the 
driving axle. As on the Primrose chassis, the third axle is 
connected to the vehicle brake system. The conversion has 
not been designed without due consideration being given to 
the main chassis frame to ensure sufficient rigidity under the 
increased payloads. Angle-section runners are bolted to the 
main frame side-members; this reinforcement extends from 
the front axle to the rear end of the frame. Additionally, 
three U-section cross-members are fitted, one to cach of the 
spring anchorage points and the third adjacent to the balance 
beam pivot. 


Trailers 

In the exhibition, there were three new trailer chassis 
with air suspension. In cases where provision is made for 
the trailer to be detached from the motive power unit and 


Right, The control 
valve for the power- 
assisted steering of 
the Daimler CVD 650- 
220 chassis is housed 

in the drag link 


Left, On the Dyson trailer, which has air sus- 
pension on all four wheels, axle location is 
effected by trailing arms and panhard rods 
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lett standing, the reservoir for the air supply to the suspen- 
sion is housed on the trailer. It is also interesting to record 
that not all trailers fitted with air suspension have delayed 
action type levelling valves. 

The Dyson 8 ton, four-wheel, light-weight trailer has the 
same type of suspension for the front and rear axles. Both 
axles are secured to radius arms pivoted on rubber bushes 
mounted on the chassis side-memters. The arms extend 
rearwards to form a platform for the air springs, which are 
of a bellows type. Telescopic dampers are installed just 
behind the air springs. A panhard rod is attached to a 
bracket pendant from the chassis. 

A semi-trailer, manufactured by Hands (Letchworth) Ltd., 
having a 10 ton capacity, incorporates a canister type of air 
spring manufactured by André. A standard axle is used; it 
is secured to A-shape chassis members, which are pivot 
mounted, at their apex, on a cross-member. Behind the 
axle, the transverse beam attached to these members extends 
to the air spring seats which, to obtain the maximum prac- 
ticable anti-roll stiffness, are in line with the road wheels. 
Levelling valves are attached at each side, and the telescopic 
dampers are situated between the axle and the frame. The 
motive power unit to which the semi-trailer exhibited was 
attached was not equipped with a compressed air type 
braking system; therefore, a pump had to be fitted to feed 
compressed air to the reservoir that is mounted on the 
trailer chassis. 

A third exhibit with air springs was the Taskers 15 ton 
Airbeam semi-trailer. —Two twin-wheel axle units are pivoted 
on tubular T-shape bearns. The tubes forming the cross of 
the T are carried in rubber bushes in brackets on a cross- 
member forward of the axles. Mounted on the rear end of the 
beam is the air spring canister, and just behind it are two 
telescopic dampers. Levelling valves are attached to the 
chassis side-members, just forward of the axle pivot. 

One manufacturer, Eagle Engineering Co. Ltd., exhibited 
three trailers equipped with air suspension. They were the 
flat 15 and 16} ton semi-trailers and a frameless, 3,250 gal 
tanker semi-trailer. A tandem axle suspension is common 
to all these types of vehicle, and the design is very simple. 
Each axle has a triangulated torque reaction arm, which is 
pivoted on a bracket on a cross-member forward of the axle. 
At the side, longitudinal beams join the axles. The axle 
casings are made from tubes, and split circular rubber 
collars form the connection between the axles and the beams 
Interposed between the beams and the chassis side-members 
are long, air-pillow type springs of the two-convolution type 
These are of André manufacture. Rubber bump and rebound 
stops are fitted, and direct-acting telescopic dampers regulate 
the axle movement. Levelling valves are connected to the 
centre of each side beam, and rubber bushes are used through- 
out, so maintenance is reduced to a minimum. Each axle is 
completely stable, yet there is provision for sufficient 
articulation to allow each wheel to conform to the road 
contour. 


Steering 

Few changes in steering layouts are evident on the current 
range of vehicles exhibited, and those on new chassis have 
teen described in the appropriate sections of the review of 
individual suspension systems. 

There is a definite indication that, in the heavy vehicle 
class, power-assisted steering is becoming less popular, 
especially for vehicles destined for the home market. Only 
a few companies now list power assistance as optional 
equipment on vehicles of less than 7 ton capacity and even 
on the heavier range they are not fitted as a standard item 
Since practically all heavy vehicles are built specially to order, 
it is evident that the transport concerns apparently do not 
yet consider the increased cost incurred is justified. 

There is a very wide variety of power-assisted steering avail- 
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Compactness is a feature of the ZF Spindle Hydro-steering unit 


able and with one exception, they are all of the hydraulic 
type. Generally, it is more convenient to use air since this 
is available for brake application, but the large size of ram 
unit necessary to provide sufficient force from an air supply 
pressure of approximately 80 lb/in*® inevitably gives rise to 
problems of installation. The normal operating pressure in 
the hydraulic units is approximately 1,000 lb/in*. As with 
most items offered as optional equipment, it is most desirable 
to arrange for their incorporation with the minimum of 
modification to existing units, and it is for this reason that in 
practically all instances the ram units are connected to the 
drop arm or an idler lever in the steering mechanism. The 
general practice is not to alter the ratio of the gears when 
power steering is available; therefore, while the force needed 
at the steering wheel is considerably reduced, the driver could 
still control the vehicle should the power supply fail. A 
typical arrangement is illustrated on the Seddon DD8 chassis. 
In some applications, the control valve is in the end of the 
operating cylinder, and is actuated by the ball attached to the 
slave lever, as on the Seddon vehicle. Alternatively, it some- 
times is housed either above or below the steering box, in 
which case the rotation of the steering column moves the 
valves 

On the Daimler CVD 650-220 passenger chassis, power 
steering is offered as optional. In this instance, the control 
valves are housed in the steering drag link. The ram 
cylinder is attached to the front axle beam, and the rod is 
connected to a forward extension of the steering lever. This 
is considered to be the best position for such a unit, as it 
relieves most of the linkage of the high loads imposed. Also, 
the ram acts as a substantial damper, and direct attachment 
to the steering lever is desirable. 

In Continental countries far more use is made of power 
steering than here, and since a number of German vehicle 
manufacturers fit systems of this type as standard equipment, 
a completely built-in unit is for them the obvious solution. 
This has teen accomplished by Zahnradfabrik Friedrich- 
shafen, in their product called the ZF Spindle Hydro- 
steering unit. A medium size unit was exhibited and it is 
understood that even with import duties its price is compet- 
itive. This mechanism is basically a single lead screw and 
nut, which is attached at its lower end by a connecting rod 
to a crank on the drop arm shaft. The control valves are 
actuated by rotation of the steering column, and the nut is 
housed in the casing to form a double-acting piston. Oil 
is supplied from a Hobourn Eaton pump driven by the engine. 
If convenient, the reservoir, which contains a paper filter 
cartridge, is mounted close to this hydraulic pump. 




















BRAKES 


Braking Performance Improved Because of Increased Engine Power, Vehicle Loads and Speeds; 


More Promising Outlook for Disc Brakes 


” 

_—— the previous commercial vehicle exhibition, the 
design and performance of both drum and disc brakes have 
been concurrently improved, as though their co-existance 
is expected to be long continued. Designers of both types 
are faced with the same overall problem, presented by the 
need for greater efficiency owing to the trend towards 
increased engine power and higher speeds, particularly for 
the heavier types of vehicle, and the restrictive effect of the 
dimensional limitations that must be observed. 

In many instances, drum brake performance has been 
improved by increasing shoe and lining widths, and there is 
evidence of increasing preference for moulded instead of 
woven lining materials. To secure greater working efficiency 
and a constant progressive shoe lift throughout the life of 
the linings, the use of roller-ended shoes expanded by 
S-profile cams is more widely favoured. There is also an 
increasing tendency to improve performance by mounting 
brake-operating cylinders close to the wheels, with direct 
application. For greater safety there are indications, too, 
of a wider recognition of the desirability of adopting the 
dual-circuit system whereby leakage, causing failure of the 
brakes on either the front or rear wheels, does not affect the 
operation of the others. 

It might perhaps be argued that disc brakes, being mainly 
proprietory productions, are to some extent at a disadvantage 
in that they have to be made adaptable to many chassis of 
different makes, designed to accommodate drum brake 
equipment. Difficulties, if any, on this account appear, 
however, to have been successfully overcome, as have the 
more important defects that service experience has revealed. 
In a number of instances, increased braking performance 
for vehicles of large load capacities is obtained by the use 
of twin-calipers for each disc, and fitting balance tubing to 
equalize the applied pressures. Discs are also thicker than 
formerly, with consequent slower temperature rise during 
prolonged braking. 

The number of vehicles exhibited equipped with disc 
brakes encourages the belief that their wider adoption for 
heavy trailers as well as powered vehicles in the not too 


The Girling S-type 
cam actuated rear 
brake was exhibited 
on a display stand 


distant future is more than a possibility. This expectation 
also appears to be supported by the experience of the 
Birmingham Midland Motor Omnibus Co. Ltd., whose 
fleet of about 300 buses have covered over twenty-two 
million miles with very satisfactory service from their 
Girling disc brakes. It is stated that the replacement of all 
the friction pads on a set of bus brakes can be completed in 
one hour. 

Unassisted hydraulic application of the brakes is almost 
universal for British goods-carrying vehicles up to 3 tons 
load capacity. The majority above that weight, up to 5 tons, 
have vacuum-assisted hydraulic equipment, as have also 
nearly 60 per cent of four wheelers over 5 tons, the remainder 
in the latter category having either air pressure or air- 
hydraulic operation. Air pressure alone is used for over 
60 per cent of articulated and rigid multi-wheel vehicles, 
the others having hydraulic brakes operated either by air 
pressure or vacuum. With few exceptions, large-capacity 
passenger vehicles have air pressure braking, several with 
hydraulic final application. Those of medium capacity have 
vacuum assistance for hydraulic or mechanical application, 


Lockheed heavy duty 
camshaft actuated 
front wheel brake, 
with one shoe re- 
moved to show the 
spherical ended struts 
that engage with the 
adjusters and with 
the roller carriers 


in the proportion of approximately two to one respectively. 

In the designs of some of the latest drum brakes, ease of 
maintenance has been further considered. This applies, 
for example, to the new Girling heavy-duty S-cam brakes, 
which have 15}in diameter drums with the front shoes 
44 in and rear shoes 7 in wide. The friction linings are § in 
thick. Light-weight twin-webbed shoes of fabricated steel 
are carried, on a malleable iron back-plate, by chromium 
plated quick-release anchor pins. The cam acts against 
rollers which, for passenger vehicles, are mounted on 
Torrington needle roller bearings and, for goods-carrying 
vehicles, on interchangeable plain bearings, in both instances 
at the ends of the shoes. Larger rollers can be fitted to make 
full use of the linings when worn drums have been rebored. 
The shoe-retaining springs are formed with a loop at one 
end to facilitate relieving their tension, for their removal 
and replacement, by leverage with a tommy bar inserted 
through a hole in one of the shoes. 

The new Lockheed heavy-duty camshaft brakes are 
designed for vehicles of 14 tons gross weight upwards. 
Their drums are 15} in diameter, and range from 4} in to 


Automobile Engineer, November 1958 




















7in wide. Fully-floating leading and trailing shoes are 
expanded by a cam designed to give a constant lift throughout 
the life of the linings. The camshaft is carried in needle 
roller bearings by a substantial back-plate, which is separate 
from the dust shield. Individual external adjustment is 
provided for the shoes. The cam rollers are mounted on 
PTFE bearings in carriers pivoted on the back-plate, and, 
to reduce friction, the carriers bear against spherical-ended 
struts contained in the shoes. Each shoe is retained in 
position by a single central bolt and slotted nut that can be 
turned by an inserted flat key. When the nut is tightened, it 
compresses a pair of coil retraction springs carried in a steel 
pressing, so the usual difficulty of removing ordinary pull-off 
springs is avoided. The design allows brake drums up to 
tin diameter oversize to be used. 

For vehicles up to 10 tons gross weight, the company has 
produced a new 12in4in transmission brake, giving 
duo-servo performance in both directions of rotation. 
Operation is by a cable and a scissors type expander. To 
reduce friction, the expander is fitted with slotted roller 
inserts with which the shoe ends are engaged. Single-point 
adjustment is provided, and a spider type back-plate assists 
heat dissipation. A spiral bias spring surrounding the adjuster 
automatically centralizes the brake in the event of slight 
unequal wear of the linings. Beyond the limits of this 
automatic adjustment, it can be centralized by bolt and 
nut adjustment. 

An improved, vacuum actuated triple braking system for 
synchronized operation on front and rear wheel brakes has 
been introduced by Clayton Dewandre Co. Ltd. It incor- 
porates a new relay valve and an additional supplementary 
reservoir connected to the master servo. When the brake 
pedal is depressed, the relay valve is opened to connect the 
supplementary reservoir to the front wheel brake operating 
cylinders, so that the front brakes are applied simultaneously 
with those on the rear wheels. 

Another new Clayton Dewandre product is a hydraulic 
braking system for medium-weight trucks. It can be operated 
with either air pressure or vacuum assistance, in each case 
with the same basic system. For the former the equipment 
comprises an air compressor and pedal control valve, both 
pipe-connected to the new Airpak power servo, which has 
an integral air pressure reservoir, and hydraulic output. For 
vacuum assistance, an exhauster is used instead of a com- 
pressor and, in place of the Airpak, the new reservoir-type 
Hydrovac is employed. The latter can be used also for other 
applications, rendering the provision of a separate reservoir 
unnecessary. An example of this is on a Commer 5 ton 
vehicle. 

The Lockheed range of Hydrovac servos has been extended 
to include 7} in single and tandem units and a 9} in tandem 
model. Operation of the tandem versions is identical with 
that of the single type, but with two pistons instead of one 
and slightly more hydraulic displacement; they give a 
considerably higher output for a slight increase in input 
pressure. A tandem Hydrovac is fitted to the Atkinson 
eight-wheel 24 ton vehicle, as exhibited, and operates the 
hydraulic brakes on six wheels. It can, however, be applied 
to the eight wheel brakes if required. 

Important advantages are offered by the new flange- 
mounted exhauster, which, it is understood, will shortly be 
in full production by the Turner Manufacturing Co. Ltd. 
Very satisfactory performance has been given by a number 
of these units undergoing test under service conditions. 
Several models are designed to operate continuously at speeds 
up to 3,000r.p.m. For a given output, these are about 
one-third smaller and less than half the weight of the 
conventional types. 

The new exhauster is similar to the vacuum pumps 
supplied in very large numbers, by this manufacturer, for 
the operation of instruments and de-icing equipment on 
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Illustration of the Clayton Dewandre reservoir type Hydrovac vacuum 
servo, sectioned to show the general arrangement of its components 


aircraft. It is of rotary, sliding vane, positive displacement 
type, and operates in either direction of rotation. The vanes 
are interlocked within the body of the rotor, which is mounted 
on roller bearings and is rotated eccentrically in relation to 
the bore. Semi-circular grooves along the edges of the vanes 
carry thin metal slips, or shoes, that are in close contact 
with the bore. The slips are of a special shape that ensures 
sealing at all positions of rotation without the use of cams 
or springs. When wear has taken place after prolonged 
service, oversize slips can be fitted. 

Fodens Ltd. exhibited an example of their new rear wheel 
brake. This has roller-ended shoes, 7 in wide, expanded by 
an S-profile cam. Operation is by a Bendix-Westinghouse, 
diaphragm type air pressure cylinder mounted on the 
camshaft support bracket, which is secured to the back-plate. 
As in the case of the Lockheed heavy-duty cam brake, each 
shoe is retained by a central bolt that passes through a coil 
spring, which is compressed when the nut is tightened. 

The latest commercial vehicle disc brakes do not differ 
in design and principle from the similar versions seen at 
last year’s private car exhibition. All makes are available 
with either single- or two-cylinder calipers, having apertures 
through which the friction pads can be inspected or quickly 
withdrawn for replacement. Only the Dunlop caliper is a 
one-piece casting. Although this necessitates the fitting 
of an exterior pressure-balance tube, it permits the use of 
one standard size of casting to accommodate cylinders of 
different sizes. The method of cylinder mounting adopted 
also ensures more efficient cooling, by air circulation, than 
is the case with cylinders contained in split caliper castings. 

Typical installations of Dunlop hydraulic disc brakes 


Lockheed 12 in 4 in 

transmission brake for 

vehicles of up to 10 
ton gross weight 













for wheels, and mechanical disc brakes for transmissions 
were shown on an Eaton two-speed axle. In the demonstra- 
tion park, similar brakes were also shown on both axles and 
transmission of a Foden KETU 6/25 tractor. The axle and 
transmission discs of the latter are 15} in diameter and 1} in 
thick. Each rear wheel disc has two calipers, having four 
34in diameter cylinders applying four segmental pads, 
which are 2$inX3{in and 1, in thick. Four segmental 
pads of the same size are applied to the front discs by single 
calipers having twin 3 in bore cylinders. The wheel brakes 
are operated by separate master cylinders, with Clayton 
Dewandre Type 30 air pressure actuators under control of a 
treadle-operated DI valve. A variable leverage handbrake 
lever is connected by a cable to a single, two-cylinder caliper 
for the transmission brake. 

Among the new range of Girling disc brakes, there are 
six calipers, varying from a single 3in diameter cylinder 
type, for axle weights up to 3 tons, to twin-cylinder models 
of 2:3 in to 3-25 in diameter, for axle weights up to 7 tons. 
The cylinders and fluid passages are in the caliper casting, 


which is of the split type with apertures through which the 
segmental pads can be withdrawn after removal of a single 
cross bolt. 

On the new Guy, 18 ft wheelbase, single-deck bus chassis, 
twin two-cylinder calipers joined by pressure-balance pipes, 
are fitted to the rear wheel discs, which are 1} in wide and 


integral with the hubs. A wide and deep internal clearance 
forms an insulating air space that should considerably 
assist the regulation of heat flow. Larger single calipers are 
used for the front wheel discs, which are 1 in wide. 
Dual-circuit air-hydraulic application is controlled by a 
progressive EI type footbrake valve. A 4}in wide two- 
leading-shoe drum brake on the rear end of the back axle 
worm shaft is applied by a hand lever. 

The latest Girling disc type transmission brake, as fitted to 
the Midland Rec buses, has circular pads, 1} in thick, 
applied by a pair of pivoted levers. The outer ends of these 
levers are forced apart by a wedge type expander actuated 
by a cable. Their operative ends are fitted with adjusting 


Foden S-cam air pressure actuated rear wheel brake on a display stand 





Dunlop rear wheel and 
transmission disc 
brakes installed on an 
Eaton, 8 ton, two- 
speed rear axle 


The Dyson, 8 ton, four- 

wheel trailer is 

equipped with Dunlop 
disc brakes 


screws bearing against the pad back-plate and secured by 
lock nuts. 

Split calipers are also used for the Lockheed commercial 
vehicle disc brakes, of which there are both the single- and 
twin-cylinder types. Both have 15} in diameter discs, { in 
thick, and are available with a variety of cylinder bore sizes, 
enabling the front to rear braking ratio to be regulated to 
meet requirements. In all cases, the friction material is } in 
thick, and two segmental pads are applied by each cylinder. 
The friction pad area applied each side of the disc by the 
single-cylinder type is 12in*, and by the twin-cylinder 
type, 184 in*. When the retaining plates are removed, after 
unscrewing two nuts, the pads are easily extracted and 
replaced. They are not withdrawn directly, but have to be 
tilted: this arrangement has the advantage of reducing the 
size of the aperture, with consequently less weakening of 
the caliper structure. 

Drivers of the Guy MkII Invincible eight-wheeler will 
appreciate the advantages of its power-assisted multi-pull 
handbrake, particularly in hilly districts. The hand lever 
is of L-shape and leans forward in the off position, where 
it is supported by a rubber buffer stop. It has a pull-up 
handle at its upper end and its rear end is pivoted and fitted 
with a pawl engaging with ratchet teeth in a straight 
horizontal rack connected to the brake pull-rod. When 
the handle is pulled up by the driver, the pawl draws the 
rack forwards to apply the brakes. Forward movement 
of the rack is also assisted by a solenoid-operated air pressure 
cylinder, the solenoid being energized by closure of a trigger- 
operated button switch under the pull handle. A pivoted 
holding-pawl also engages with smaller teeth cut in the rack, 
and retains the latter in whatever position it is moved to by 
hand or by the air cylinder. The forward end of the rack is 
supported by a spring-loaded plunger to maintain it in 
engagement with the lever pawl, while permitting it limited 
vertical movement. The holding pawl can be raised out of 
engagement with the rack by a cable connected to a thumb 
trigger on the driver’s handle. 

When the driver grips the handle, he closes the electric 
switch so that the air cylinder operates, immediately taking 
up any slack and applying the brakes, which are retained in 
the on position by the holding pawl; the driver can then 
apply them further by multi-pull operation of the lever. 
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Up to three pulls are permitted by the ratchet teeth. To 
release the brakes, the driver pushes the lever down on to 
the buffer stop and at the same time depresses the thumb 
trigger to raise the holding pawl out of engagement. The 
brakes are finally released by pressing down the hand lever 
further, compressing the buffer stop. A pin on the lever 
then actuates a pivoted knock-off lever that moves the rack 
down out of engagement with the pawl. This system of 
brake control greatly facilitates starting on a steep up- 
gradient. 

The exceptionally powerful handbrake of the Leyland 
Super Comet will hold the vehicle fully laden on very steep 
gradients. It is designed with a lever ratio of 300: 1 and a 
liner area of 380 in*. The hand lever is of the progressive 
release type, to facilitate starting on steep hills, and is 
positioned so that the effort required from the driver is as low 
as possible when a maximum braking is required. 

Trailer brake improvement has continued to receive 
considerable attention by the equipment manufacturers. 
The new Clayton Dewandre trailer brake incorporates a 
vacuum reaction valve, with a Bowden cable connection to 
a hand control lever, and a slave servo, with a C type coupling, 
for the trailer brake hose. Depression of the tractive vehicle 
brake pedal brings into operation a master Hydrovac unit so 
that both tractor and trailer brakes are applied normally 
as required. By means of the hand control, the reaction 
valve can be brought into operation to apply the trailer 


Left, Twin calipers 

are employed on the 

Girling disc brake 

equipment used on the 
Guy chassis 


Right, Westinghouse 
electro-pneumatic 
synchronized brake 
system for tractor- 
trailer combinations 
this part of the equip- 
ment represents the 
trailer installation 


General arrangement 
of the air pressure 
assisted handbrake 
on the Guy Invincible 
Mk Ii heavy duty 
eight-wheel vehicle 
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A feature of the latest 
Lockheed, rear wheel, 
disc brake is the small 
aperture through 
which the friction 
pads can be inspected 
and removed 


brakes only as may be desirable when descending gradients. 
The hand lever is fitted with a catch to maintain it in the 
operative position. 

Application of trailer brakes simultaneously with those 
of the tractive vehicle and in direct proportion to the applied 
pedal pressure is achieved by the new electro-pneumatic 
synchronized system introduced by the Westinghouse 
Brake and Signal Co. Ltd. As applied to a conventional 


two-line air pressure system of a tractor-trailer combination, 


with a hand valve for applying the trailer brakes indepen- 
dently of those of the tractor, the electro-pneumatic installa- 
tion on the tractor includes an electrical supply and a switch 
mechanism fitted to the foot-control valve. Additions to the 
trailer system include a magnet valve, introduced between 






































On the diesel-engine version of the Land-Rover, the Feeny and Johnson 
vacuum trailer brake control equipment, comprising a motor driven 
exhauster and dual-contro/ hydraulic reaction valve are under the seat 


the emergency and service lines. This is as close as possible 
to the service line port, in the relay emergency valve, to 
eliminate delay time due to propagation of air along the 
service pipe. There is a small reservoir between the emer- 
gency line and the magnet valve, and in the service and 
emergency lines there are also two chokes. The purpose of 
the reservoir and chokes, which have different characteristics 
according to requirements, is to ensure that operation of the 
magnet valve does not result in a pressure drop in the 
emergency line, causing emergency application of the 
brakes; they also ensure a maximum degree of inshot to the 
relay valve when the magnet valve is energized. When the 
brake pedal is depressed, the magnet valve is actuated, so 
that a supply of air from the trailer reservoir is added to that 
normally supplied from the tractor. This provides syn- 
chronized and balanced braking of both vehicles. In the 
event of any electrical failure the normal two-line braking 
is unaffected. 

The latest Feeny and Johnson vacuum trailer brake 
control equipment is designed particularly for the diesel- 
engined Land-Rover, drawing a trailer equipped with a 


single-line vacuum braking system. It comprises: a 12 volt 
motorized exhauster and a dual-control hydraulic reaction 
valve mounted under the driver’s seat, a hand control attach- 
ment on the steering column and a combined trailer brake 
hose coupling and isolating switch assembly mounted at the 
rear of the Land-Rover frame. When the trailer hose is 
uncoupled, the exhauster motor is electrically isolated, and 
when it is coupled, it moves a spring-loaded plunger that 
operates a micro-switch, thereby completing the electrical 
circuit of the motor. The reaction valve is operated either 
by normal use of the brake pedal, to apply the tractive 
vehicle brakes, or by the hand control to apply the trailer 
brakes additionally or separately. The isolating switch is 
connected, by a pipe, to a vacuum reservoir; when the 
degree of vacuum falls below a predetermined minimum 
the motor is brought into operation and is cut off again when 
the deficiency is restored. 

Of special interest was the first appearance of two Dyson 
trailers that were equipped with disc brakes. One was an 
8 ton four-wheel trailer with air-hydraulic braking and air 
suspension. Dunlop single-cylinder calipers are mounted 
at the leading edges of the front wheel discs, and two- 
cylinder calipers at the trailing edges of the rear discs, with 
balance pipes to equalize the friction pad pressures. For 
the handbrake, the single pads each side of the discs at the 
front are mechanically applied by pivoted levers. Diaphragm 
type air cylinders, mounted amidships, operate two hydraulic 
cylinders, from which there are hydraulic connections to a 
relay valve and to the front and rear brake calipers. The 
brake system has an air reservoir separate from that of the 
vehicle’s air suspension equipment, so that should the latter 
fail, it is automatically shut off and therefore the brake 
system is unaffected. 

A Dyson Aeroride Haulmaster 15-17 ton tandem axle 
semi-trailer has Girling disc brakes on the four wheels. 
Each disc has two calipers with circular pads mechanically 
applied by pivoted levers and wedge-operated expanders. 
Power application is by air pressure from a reservoir carried 
by a cross-member and connected to an operating cylinder 
mounted at the centre of each axle. The air cylinder piston 
rods are coupled to pivoted levers, from which there are 
direct rod connections to compensating levers that equalize 
the braking pressure applied by each pair of calipers. The 
pivoted lever on the forward axle is also operated in the 
conventional manner by a handbrake lever arrangement. 


Frames and Body Structures 


Reductions in Weight and Floor Height and Increasing Use of Plastics 


Racor developments in frame design are aimed mainly 
at reducing vehicle weights and the floor heights, and at 
affording greater stiffness. Many well tried designs remain 
virtually unaltered although there have been minor improve- 
ments. However, in some instances, radical changes have 
been introduced. For example, the Daimler Co. Ltd. now 
have box section side-members at the front ends of the 
frames of all their double-deck chassis except those of the 
underfloor-engine type. This has been done after extensive 
research and tests, carried out in conjunction with the frame 
makers. The additional weight of the frame is fully justified, 
since the extra strength and stiffness thus obtained has 
enabled the weight of the superstructure to be considerably 
reduced. 

Another interesting feature of construction developed by 
this company is the employment of glass fibre reinforced 
plastics for a radiator grille panel, wings, engine cover panel 
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and lamp housings. In this vehicle, drivers of average 
height have a good view of the near-side wing, the top of 
which is at a height of 3 ft above ground level. The entire 
front panel, incorporating the radiator grille, is easily detach- 
able without the dismantling of wiring and accessories, and 
when it is removed the engine can be withdrawn in a forward 
direction for servicing or replacement in a minimum of 
time. A counterbalanced spring-loaded stay supports the 
bonnet in the open or closed position and obviates the need 
for external catches. 

Atkinson Vehicles Ltd. can be described as bespoke 
chassis builders, since their vehicles are in a large measure 
of special-purpuse type, designed to customers’ requirements 
and made in small numbers. It is greatly to the credit of this 
company that they are able to produce, from the drawing- 
board, successful vehicles containing so many different 
features. Inevitably, prices are high for such a service, but 
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A backbone type frame is employed on the Jensen Tempo 1500 chassis 


delivery is good. The makers state that the first special 
Omega vehicle, as exhibited, was delivered within twelve 
months of the order being placed. It is designed to operate 
in ambient temperatures of as much as 135 deg F. With 
an engine developing 275 b.h.p., and pulling a weight of 
one hundred tons, it will climb a one-in-four gradient. The 
combination and range of engines, gearboxes, and axles 
available enable vehicles to be provided for almost any 
purpose. Limits of wheelbase, drawbar pull, type of drive 
and engine capacity desired are specified, and from these 
data, vehicles are designed to meet special needs. Most of 
the design is based on empirical data derived from wide 
experience gathered over the years. 

The Austin Omnicoach has now been modified in minor 
details to comply with the Ministry of Transport’s require- 
ments for hire as a public service vehicle. These alterations 
in no way alter the basic structure or limit the use of the 
chassis for the purpose of carrying omnibus, truck or van 
bodies. The tendency today of utilizing one basic structure 
for a varied series of requirements is to be commended, 
and should facilitate progress in industry. Too often design 
staffs appear to be bedevilled by demands for something 
different instead of for something better, and it is encouraging 
to see that the larger corporations, by rationalization of 
design, are overcoming this tendency. 

Bonallack & Sons Ltd. manufacture a detachable, blown 
discharge, bulk container. An interesting feature of this 
vehicle is its dual purpose. Either a bulk tipper or flat 
platform type body can be installed. A conventional form 
of tipping gear is employed. When required, the tank, 
complete with discharge unit, is lowered on to the platform 
and located and secured by means of four special attachments. 
These are in the form of rectangular blocks with tapered 
sides, which slide into sockets provided in the platform; 
they are secured by quick-release pins. When the truck is 
used for norma! purposes, the sockets are filled by dummy 
biocks. The change-over can be carried out in thirty minutes. 
Heat-treated extruded aluminium alloy framing and the 
Bonallack patent Dekaloy flooring continue to be a feature 
of this company’s products. 

Dennis Bros. Ltd., of Guildford, have broken new ground 
in offering their Loune double-deck chassis. Examples 


fitted with coachwork were exhibited on the stands of 


Willowbrook Ltd. and Northern Counties Motor and 
Engineering Co. Ltd. A special feature is an axle casing, the 


centre of which is cranked, or dropped, and the ends of 


which are rigidly attached to the frame. This enables a low 
central gangway, extending the full length of the vehicle, 
to be adopted. The frame side-members are dropped 
mid-way between the wheels and also at the rear, so that 
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either a central or rear entrance can be provided at the same 
level as the central gangway. On this chassis it is practicable 
to build a double-deck vehicle having an overall height of 
13 ft 6 in, an interior headroom of 6 ft, and seating seventy 
passengers. This departure from conventional practice in 
frame design should be to the advantage of many operators 
who are at present forced to run either single-deck vehicles, 
or to reroute their stages to avoid low bridges. 

Park Royal Vehicles Ltd. have produced a vehicle offering 
similar advantages, namely the Bridgemaster. It has an 
integral structure, and A.E.C. running units are employed. 
In a bus bey exhibited on the A.E.C. stand, seventy-six 
passengers can be accommodated. This body is based on an 
alurzinium alloy channel section underframe, extending 
between the front and rear bulkheads, and a sunken gangway 
extends the full length of the passenger carrying portion. 
Deep transverse members are employed and the main body 
pillars are carried up to the roof. These pillars support the 
upper structure, which forms a unit amply strong to support 
the weight of passengers and the stresses imposed by torque 
reaction from the power and transmission units and normal 
road shocks. It appears that there is a wide range of 
applications for the Bridgemaster. 

In the case of the Bridgemaster, variations in design could 
not readily be incorporated without considerable rechecking 
of the main structure, a matter not to be lightly undertaken 
for only a few bodies. Therefore, smaller operators will 
probably be attracted by the Dennis Loline because of the 
relative ease with which special features can be incorporated 
without in any way interfering with the mechanical structure 
of the chassis. 

These two designs set out to achieve the same object but 
do so in a completely different way: one by the use of a frame 
and the other by the employment of unitary construction. 
The technique of the design of unitary construction is not 
easily mastered, and it is essential that the principles be 


The Dennis Loline chassis has been designed for a double-deck body. 
A special feature is the cranked, axle casing to clear the gangway 











A noteworthy feature 
of the Park Royal 
Bridgemaster double- 
deck bus is the low 
rear entrance step 


fully understood if serious failures are to be avoided. This 
type of construction, as opposed to the conventional frame 
design, has passed preliminary tests and further develop- 
ments may be expected. 

Fodens Ltd. exhibited a variety of cabs, including a 
composite wood and steel structure panelled with aluminium, 
a glass fibre reinforced plastics type and, on the FE 6/30 
dumper, a heavy cab fabricated in 14 $.W.G. steel sheet. 
For this special cab, a rectangular form has been adopted. 
The need for a separate framing structure is largely obviated 
by turning the edges of the panels at right-angles. Manganese 
steel, to specification En 14, is used for all main frame 
members, the extra cost being well justified by the high 
strength : weight ratio thus obtained. 

The Ford Motor Co. Ltd. have introduced a new Thames 
range from 30 cwt to 7ton. Their 12-seater estate car is 
of special interest, being a useful multi-purpose vehicle 
for use as an estate car or hotel and station bus. A door at 
the centre of the near-side gives access to the rear part. 
An automatically operated side step is fitted; it rises when the 
door is closed, leaving a clean body side. Double doors, 
with a fixed step, give access to the rear of the vehicle. A 
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roof rack of adequate capacity is fitted and the windscreen 
is of the one-piece curved type, giving ample range of vision. 

Jensen Motors Ltd. exhibited, among others, five vehicles, 
each on a similar type of chassis. The frame design is a 
development of the tubular backbone arrangement, with 
tox section cross-members, which has been popular for 
some time on the Continent. Its main components are two 
steel tubes, which converge behind the engine installation 
and then extend parallel to the rear. The box section cross- 
members carry the body. The rear wheels are independently 
sprung on twin helical springs, and are located by radius 
rods. This arrangement is used on four of the five vehicles, 
but the fifth, a truck with an elevator body, is different: 
the body is carried between the tubular side-members, to 
which the wheels are attached, and it can be raised or lowered 
hydraulically, the power being provided by an engine-driven 
pump. Goods caz be loaded with the body at ground level 
or at any other convenient height. 

For maintenance of overhead power lines, or any other 
work of this nature, a hydraulically operated tower can be 
mounted on the truck body. In the raised position the 
maximum working height of the platform is 25 ft. When 
the tower is lowered and stowed in the truck body, the 
overall height of the complete vehicle is 10 ft. Among the 
other vehicles in the range are a 14-seater bus, fitted with a 
reinforced glass fibre body, and a 25 cwt truck. This truck 
is a low-loader, with floor height of only | ft 10 in. 

The weight-carrying capacity of the Leyland Super Comet 
has been increased by 2 ton. This capacity increase has 
been effected by the addition of a flitch plate, of inverted 
L-section, on the outer face of the main frame member 
on each side. The reinforcement extends between the 
front and rear spring anchorages. Because of this additional 
frame stiffness, it has been possible to reduce the weight 
of the body structure. 

The Vista Vue cab used on this model is built on a 
sub-frame on special mounting pads on the main structure. 
Not only do these pads insulate the cab from the normal 


Right: Front entrance 

of the Willowbrook 

bus on the Dennis 
Loline chassis 


Left: The Jensen Tempo hydraulically actuated 

tower wagon, with the tower in the retracted 

position. In the raised position the maximum 
height of the work platform is 25 ft 
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Two views showing central gangway arrangements: left, the Park Royal Bridgemaster on the A.E.C. chassis ; right, the Northern Counties Dennis Loline 


frame stresses and shocks, but also facilitate removal of the 
cab. Double-skin, glass fibre reinforced plastics panels 
reduce drumming to a minimum and, with a modern heating 


and demisting system, contribute much to the comfort of 


the driver. In fact, driver comfort is now receiving increasing 
attention by designers; this progressive outlook is to be 
commended. 

On the frame of the Leyland Atlantean rear-engine 
chassis, a separate rear extension carries the engine and 
bumper. The weight on the rear end increases the tractive 
effort obtainable without slip of the rear wheels. Also, by 
its cantilever effect, it reduces the bending moment on the 
main frame section. 

Charles H. Roe Ltd. exhibited a body on an A.E.C. 
Reliance 43-seater coach. It is available with a forward 
entrance. The door, which swings inwards is controlled 
by the driver. Two-way hinged lights are provided over the 
central gangway, and the driver’s upward vision is catered 
for by two domed lights above his head. A very large 
back light is incorporated, and the only other windows 
are the side lights. The provision of an excess of top lighting, 
by means of cant rail and corner lights, has been rather 
overdone in some vehicles, and some passengers find this 
uncomfortable on a long journey in very sunny weather. 
The majority of the finishers, the covers for the ventilator 
trunking, and also the seat-backs are made of glass fibre 
reinforced plastics. To provide a finish that will not be 
defaced by slight scratches, these components are embossed 
to match the trim. The method used has been to cover the 
inner moulds with embossed leather cloth, the surface of 
which is reproduced on the components. Plastics finishers 
for the interior of coaches have now almost entirely replaced 
the older style of polished wooden fillet finishers. 

Trojan Ltd. are offering a new 25 cwt chassis, which 
replaces the earlier 20 cwt type. The wider chassis frame 
now provided carries a body, the capacity of which is 350 ft’, 
and the increase in chassis weight is very little. Independent 
front suspension with wishbone type horizontal trailing arm 
control is now fitted to all models. 

Transport Equipment (Thornycroft) Ltd. still favour 
frames made from pressed steel channels of deep section, 
with bolted-on cross-members; no welding is used in the 
fabrication. They have recently developed a glass fibre 
reinforced plastics cab which weighs 40 per cent less than 
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a normal steel cab. By virtue of the use of plastics, repair 
and maintenance requirements are reduced to a minimum, 
the anti-drumming properties are good, and coolness in a 
tropical climate is claimed. The advantages are said to more 
than outweigh the additional cost, which is about 20 per cent 
more than that of a corresponding steel cab. It is of interest 
to learn that semi-skilled female labour is largely employed 
for the production of this cab. 

A survey of the truck bodies, indicated that the use of 
timber for the floor, sides, and tailboard, is confined largely 
to bodies where low prime cost is the main consideration. 
It is interesting to see that Dodge Bros. (Britain) Ltd. use 
this material for their platform truck body, which has been 
well received by their customers. This manufacturer is by 
no means alone in the use of this form of construction: many 
of the larger manufacturers still favour the employment of 
timber for certain applications. In a number of instances, 
a steel channel underframe, with cross bearers, is used. In 
some of the exhibits, however, ash is used for the under 
structure, in conjunction with a timber floor above 

Although, by comparison with light alloy construction, 
timber structures are inexpensive, their weight is greater. 
Maintenance costs of aluminium alloy structures are low. 
In fact, manufacturers of bodies made of this material claim 
that, provided the design is sound in general and that stress 
raising features are avoided, the aluminium structure outlasts 
the rest of the vehicle. This means, of course, that so far as 
the structure is concerned the more the vehicle is used the 
greater the economy of operation. There is another factor 
in favour of the use of aluminium alloys, as opposed to timber, 
apart from the more apparent saving in weight. It is that so 
far as open trailers are concerned, water absorption may 
considerably increase the weight of timber. 

The Skoda truck body has a wooden floor. On this truck, 
the cab is unusual. Accommodation is provided for four, 
including the driver, all on separate chair type seats. This 
enables two crews to be carried comfortably for very long 
journeys. The windscreen, with its curved corner lights, 
the curved rear corner lights, and the large back light, afford 
excellent vision all round. Metal panels are employed for 
the cab, and a cloth head-lining is fitted, doubtless to deaden 
drumming and other noise. 

In general, steel construction is favoured for tipper truck 
bodies for carrying sand or similar loads. The interior 


441 





corners of the steel skin of the container in most instances 
have large fillet radii, to form a pan without angles from 
which it is difficult to dislodge the loose load. In most 
instances, the external framing is of top hat or U-sections 
welded over their whole length to the inner skin. It is felt 
that full length welds are better than tack welds, since 
crevices in which corrosion can start so easily are inevitable 
in structures welded at intervals along their length. 

In the L.T.E. bus design, as carried out on the Park Royal 
Routemaster, timber is practically eliminated. The floor 
structure is in aluminium alloy, and consists of a corrugated 
section, with a flat sheet riveted on top of it. Long strips of a 
rubber-cork non-slip composition, stuck im situ, cover the 
rivets, while the open underside of the corrugations are 
filled with a soft, glass fibre anti-drum compound. Pre-stoved 
parts are now used entirely in the assembly of this vehicle. 
This obviates the difficulty of stoving the complete structure. 
A further advantage of the construction is the facility with 
which damaged panels can be replaced. 

Access to the roof panels, from the interior, by removal 
of the inner skin, facilitates repairs to the cant rail dome. 
This is an asset, since this panel is particularly liable to damage 
by overhanging trees. Whether the fixing of external panels 


without the use of a heavy interpanel sealing compound is 
satisfactory, can only be proved in service. 

The seat frames are now made in stainless steel tubing 
instead of aluminium. Although stainless steel is more 
costly, there is no risk of its staining passengers’ gloves. 
Another interesting feature is the construction of the staircase 
in two sections, so that either part can be removed in the 
event of its being damaged—a frequent occurrence with the 
lower section. Many features of this vehicle design are 
largely the outcome of the results of extensive tests carried 
out at the M.I.R.A. proving ground on an earlier prototype. 
The results indicate just how valuable such investigations 
can be in the development of new ideas in design. 

Whether the public will fully approve of the fixed windows 
on the front of the upper deck on a hot summer day is open 
to question. People have a liking for a cool breeze, in 
preference to piped cold air supplied through the ventilator 
system. On bodywork in general, many new ideas are being 
examined and tried. The good ones will persist and the less 
satisfactory dropped. Designers have always in mind the need 
to please the user, while making their products attractive, 
inexpensive and good, and so long as competition exists 
these will always be the ultimate goals. 


Electrical Equipment and Heaters 


Increasing Interest in the Four-Headlamp Lighting Arrangement, and in the Employment 


of A.C, Generators 


FP nosasry the outstanding developments in_ the 
electrical sphere are the C.A.V. four-lamp lighting system 
and the increasing application of the A.C. generator to heavy 
vehicles, particularly public service vehicles. Any develop- 
ment that reduces the strain of night driving for commercial 
vehicle drivers, by providing more effective road illumination, 
is to be welcomed, even though it may entail higher initial 
cost and heavier lighting load. The C.A.V. four-lamp 
system is an improvement in this respect, and also minimizes 
dazzle to oncoming traffic. Other new developments designed 
to improve vision at night are the Marchal matched fog and 
driving lamps and new Siemens-Ediswan double-filament 
headlamp bulb. 

The difficulty of maintaining the battery in a good state of 
charge on public service vehicles, with their heavy lamp 
load, has intensified interest in the A.C. generator which, by 


Simms manually oper- 
ated inertia starter for 
application to tractors 


comparison with the D.C. dynamo, has a wide operating 
speed range and a capacity to give full output at relatively 
low engine speeds. Once the A.C. generator is well estab- 
lished on the heavy vehicles, its application to lighter 
vehicles is not likely to be long delayed. 

There is a general trend towards reducing size and weight 
by improved design; examples of this trend are to be found 
among the latest batteries and the new C.A.V. and Simms 
starter motors. A notable development in instrumentation is 
the Smiths Motor Accessories Division all-electric instrument 
panel, which facilitates dustproofing for certain export 
markets and obviates the necessity for careful routing of 
live pipes, thereby reducing assembly time and cost. 

Noteworthy among other accessory exhibits were the 
AC-Delco sealed electric horn and the Vivid Arc speedo- 
meter; the C.A.V. type T2 direction indicator with its 
flexing arm; also the Lucas improved Screenjet and the same 
firm’s overhanging-load rear lamp designed to meet the now 
applicable legal requirement of a rear lamp on loads that 
extend more than 3 ft behind the vehicle. Since the comfort 
of drivers is essential to efficiency and safety, the latest 
Smiths’ heaters are worthwhile developments. In the field 
of automatic and semi-< utomatic gear changing, the exhibits 
on the C.A.V. and Smiths’ stands, while not new develop- 
ments, are still of considerable interest. 


Generators 

An interesting addition to the British and Continental 
ranges of D.C. generators is the C.A.V., type D13TB, 13 in 
diameter generator of the overhung pattern, designed for 
trolleybuses. It is driven by an extension of the traction 
motor shaft. The C.A.V. and Scintilla units were good 
examples of the A.C. types; they are of similar general 
design in that both are three-phase machines with rotors of 
imbricated-pole construction having the excitation winding 
wound round the shaft and enveloped by the rotor poles. 
Current is supplied to the excitation winding through slip 
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rings and carbon brushes and, since the excitation current is 
quite small, long and trouble-free service should be obtained. 
The windings in which the output current is generated are 
carried in the fixed stator surrounding the rotor poles. The 
windings, slip rings and brushes are enclosed to exclude dust 
and dirt and the designs are robust. 

Regulation of the generator output is effected by means of 
a vibratory current-voltage regulator of conventional design. 
The three-phase A.C. output current is converted to D.C. 
through the medium of a metal or germanium rectifier, the 
choice being largely decided by installation conditions. An 
indication of the output characteristics of such generators can 
be obtained from the facts that the C.A.V., 8 in diameter, 
12 volt unit has a cutting-in speed of 800 r.p.m. and attains 
its full output of 60 amp at 1,250 r.p.m. Its nominal maximum 
speed is 6,000 r.p.m. but it could safely be driven at a 
higher speed if necessary. For comparable output, the A.C. 
generator is smaller and lighter than the D.C. generator but, 
when making a comparison, account must also be taken of 
the rectifier weight in the case of the A.C. type of machine 


Starter motors 

Appreciable reductions in size and weight have been 
effected in the new C.A.V. and Simms starter motors for 
large diesel engines. The C.A.V. type CA45 coaxial starter 
is a new design in which only the pinion moves axially into 
engagement, and not the whole armature as in the earlier 
axial types. This enables the full efficiency of the magnetic 
field to be utilized. Pinion movement is effected partly by 
the action of a solenoid and partly by means of the helices 
on the shaft and pinion. 

Engagement of the pinion occurs in two separate but 
continuous stages. When the starter switch is pressed, the 
solenoid is energized to move the pinion towards engage- 


On the C.A.V. coaxial starter 
motor, only the pinion moves 
axially into engagement, the 
armature remaining behind 


ment with the flywheel teeth. At the same time a set of 
moving contacts closes to pass current, limited by a resistance, 
through the windings; this results in slow rotation of the 
starter armature. As soon as pinion engagement occurs, the 
rotating pinion and stationary flywheel react to force the 
pinion into full engagement, thereby completing the first 
stage. Just prior to full engagement, a trip switch is actuated 
to start the second stage: the resistance is short-circuited, 
full current is supplied to the windings and maximum 
starting torque is applied. By virtue of a locking device, 
premature ejection of the pinion is prevented. When the 
engine starts, the pinion moves out of engagement and 
current to the windings is interrupted. This new 4} in 
diameter starter has a torque capacity in every way comparable 
with the earlier 5 in design. 

A similar improvement in performance has been obtained 
with the new Simms type 524SGRH201/8 starter motor, 
which is, in effect, an improved version of the firm’s standard 
6 in diameter motor. Not only has the diameter been 
reduced to 5 in but, under comparable conditions, the new 
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Simms new starter motor is not only 1 in less in diameter than the earlier 
model, but also gives an appreciably higher engine cranking speed 


design gives a higher cranking speed than the earlier model. 

To permit a diesel engine to be started, for emergency or 
other reasons, without use of the battery, Simms have in- 
troduced the Tensec inertia starter, which is interchangeable 
in mounting with the electric starter motor. The inertia 
starter, as is well known, was first applied to aircraft engines 
and the principle of its operation is the storing of energy in 
a flywheel, by running it up to a high speed, and thenapply- 
ing that energy to crank the engine. 

The flywheel is accelerated manually, through high-ratio 
gearing, by turning a large cranking handle until the flywheel 
has attained the required speed. A lever is then moved to 
bring the starter pinion into engagement with the engine 
flywheel teeth so that the stored energy is utilized in rotating 
the engine crankshaft. This it will do for two revolutions or 


more, depending upon the engine and the starting conditions. 
As the engine fires, the pinion automatically disengages. 

Operation of the Simm’s inertia starter follows this normal 
procedure except in that, while the starter flywheel is being 
manually accelerated, its pinion is moved into engagement 
with the engine flywheel teeth, so that the crankshaft is 


slowly rotated through auxiliary gears in the starter. This 
arrangement helps to free the engine and prime the injection 
system. The Simm’s starter is very robust and of compact 
design, occupying no more space than the electric starter. 


Lighting 

The four-lamp lighting system displayed on the C.A.V. 
stand is an alternative to the double-filament block-lens 
light unit which, with a pre-focus bulb, admittedly provides 


good light distribution and effective road illumination. 


The C.A.V. type AC8, A.C. generator for public 
service vehicles has a cut-in speed of 800 r.p.m 











Marchal Uni-Visorim, matched pair of universal-fitting fog and driving 
lamps, which can also be mounted in place of existing flush-fitting lamps 


Nevertheless, the fact remains that the production, from 
one lamp unit, of two beams with different functions— 
that is, long-distance driving and short-throw meeting 
beams—necessitates some sacrifice of the maximum 
efficiency of both beams. By providing individual optical 
systems for the driving and meeting beams, as is the 
case with the four-lamp lighting system, the highest possible 
effectiveness in light control and distribution can be ob- 
tained with each beam. 

Two lamp units are recessed into the wings or bodywork 
on each side of the vehicle; they can be side by side, one 
above the other or diagonally arranged, as best suits the 
vehicle layout. Each pair consists of one lamp unit with a 
single 50 watt filament, designed exclusively to provide the 
long-range main driving beam, and a second lamp of the 
double-filament type. This latter unit has a 50 watt filament 
at the focal point of the reflector, intended to provide the 
best practicable meeting beam, and an additional 374 watt 
filament below the 50 watt filament, to produce a wider and 
deeper beam of shorter range than the main driving light 
unit. On main beam, all four units are in use, giving a total 
of 175 watts (2 50 plus 2X 374). For the meeting beam, only 
the second pair of units is used, with a total of 100 watts 
(2X50). 

The lamps are metal-backed 5} in diameter units, with 
individually focussed and soldered-in bulbs. They are 
carried in seating rims, which are attached by three-point 
mountings to the lamp body pressing. One of these mount- 
ings takes the form of a hard rubber pivot and the other two 
are adjustable spring-loaded assemblies; it follows that 
independent adjustment of the lamp unit in the horizontal 
and vertical planes is afforded by two screws only. Connection 
to the bulb is effected by means of a three-prong adaptor. 


The Guy Invincible exemplifies the C.A.V. four-lamp installation 


By the provision of special optical systems for the driving and meeting 
beams, highly effective light control and distribution are obtained 





To give freedon of choice in positioning on the vehicle, the 
lamps are supplied separately with individual rims or with 
one-piece rims embracing each pair of lamps. 

A new matched pair of universal-fitting fog and driving 
lamps, which can be fitted in place of existing flush-fitting 
side lamps and/or flashing lights, is the Marchal Uni-Visorim. 
While primarily intended for fitting in existing flush locations, 
these Marchal lamps can be mounted as extras on any con- 
venient space on radiator grille or bodywork. When required 
to replace side and flashing lights, they incorporate a main 
flasher 45/18 watt bulb and a 6 watt side-lamp bulb. 

Other new units in the Marchal lamp range are the 
Popular fog and long-range lamps, which are lower-priced 
versions of well-known earlier patterns. The new Siemens- 
Ediswan double-filament pre-focus bulb has been specially 
developed to minimize dazzle, for which purpose it is pro- 
vided with a shield over one filament. 


Controls, switches, batteries and battery chargers 
Noteworthy among the control panels exhibited was the 
Smiths’ new all-electric instrument panel. In this, thermal- 
type indicators incorporating bi-metal resistance elements 
operating on the make-and-break principle are employed for 
temperature, vacuum, oil and air pressure and also fuel 
indications. The advantage of this type of indicator is that 
a steady reading is obtained and, in the case of the fuel 
gauge, fluctuations due to vehicle movement, which are 
generally experienced with the moving-iron type of indicator, 





This rear lamp equipment is designed for attachment to overhanging 
loads on commercial vehicles. It meets the new legal requirements for 
rear lamps on loads that extend more than 3 ft behind the vehicle 


are entirely eliminated. Included in the panel is an electro- 
magnetic speedometer, and since all connections to the panel 
are electrical, dust-proofing is facilitated. Moreover, the 
panel is readily detachable for servicing. A voltage regulator 
is incorporated to ensure that the supply to the indicators 
is maintained at 12-5 volts, thereby eliminating errors 
caused by the large variations in the battery voltage owing 
to load conditions. 

In general, generator and lighting panels followed conven- 
tional lines, though there were some innovations such as the 
C.A.V. type 210 combined switch, fuse and control unit, 
which gives ready accessibility of fuses, and also the Simms’ 
matched control panels with interchangeable mountings for 
chassis and coach body installation. A useful accessory is 
the Lucas model 56SA, combined switch and warning lamp 
for use in conjunction with reversing lamps or with fog and 
long-range driving lamps. When pulled, the actuating knob 
lights up and so provides the warning required by law when 
reversing lamps are in use. 

While no striking developments in battery construction 
were apparent, apart from the Oldham Pg design, there was 
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In the Oldham type Pg battery, perforated 
PVC tubes are used in conjunction with glass- 
fibre sleeving, to retain the active material 


Above: Lucas model 
56SA, combined switch 
and warning lamp for 
use in conjunction 
with reversing, fog, or 
long-range headlamps 





general evidence of improvements in construction and 
technique, introduced to increase battery life and to reduce 
weight and size. A new Silver Exide 6 volt battery, type 
3XNFB21/19HCL, in a hard-rubber container with integral 
lifting handles, has been introduced for use on diesel tractors. 

Crompton-Parkinson Ltd. have introduced, for the home 
market, a heavy-duty battery having factory-sealed charge; 
this enables a battery to be put into service after only a few 
hours’ additional charge, instead of the customary four or 
five days. New techniques developed by the Lucas organ- 
ization primarily for passenger service vehicles have now 
influenced the design of other batteries, including those for 
goods vehicles and tractors. Included in the range of 
Siemens-Ediswan batteries are two new FS15 units assembled 
in hard-rubber monobloc containers; these are designed for 
use in restricted spaces. Peto and Radford exhibited a wide 
range of Dagenite batteries with special vent plugs and 
terminal pillars, which are claimed virtually to eliminate the 
risk of corrosion. 

With the object of providing a battery life comparable 
with the expected vehicle life, Oldham and Son Ltd. have 
introduced their Pg pattern, the construction of which is 
based on the Swedish Tudor battery design. The important 
feature of the Pg battery is the use of perforated PVC tubes 
in conjunction with glass-fibre sleeving to retain the active 
material. The Pg plate consists of a number of thin perforated 
PVC tubes each of which is lined with a woven glass-fibre 
sleeve, the assembly being centred on a feathered spine of 
X-metal, an alloy used for the grids of Oldham batteries for 
some time. The active material is closely packed into the 
space between the spine and the glass-fibre sleeve. By 
reason of the thinness of the PVC and glass-fibre walls, a 
greater volume of active material can be packed into each 
tube. Apart from the longer life and consequent saving in 
battery costs per annum, it is claimed that this design also 
shows a considerable weight saving by comparison with the 
conventional battery. Not the least noteworthy feature of 
this double-sleeve multi-tube construction is its resistance 
to bursting and vibration. 

A wide range of battery chargers, mainly of the metal 
rectifier pattern, was in evidence on the stands of Siemens- 
Ediswan and Westinghouse Brake and Signal Co. Ltd. 
It was interesting to note that the well-known Tungar 
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Westalite style A.B.C. automatic charger for 
radio-equipped vehicles, such as those used 
for police, fire and civil defence duties. It 
is a mains energized, selenium rectifier unit, 
fitted with a D.C.-sensitive relay to cut off 
the charge under the appropriate conditions 


battery charger, in which the rectifying properties of the 
diode valve are used, and which has been marketed by 
Ediswan for so many years, is still competitive for certain 
applications with the metal rectifier charger. Such rectifiers 
are normally of the selenium or copper-oxide types, though 
where space is at a premium, the germanium rectifier is find- 
ing increasing application, especially where heavy outputs of 
the order of 50 amp or more are required. 

Of the new developments in this sphere, the Westalite 
style A.B.C. automatic charger for radio-equipped vehicles 
—such as those used for police, fire and civil defence 
duties—is of interest. This is a new mains-energized 
selenium rectifier unit, providing a regulated charge and 
fitted with a D.C.-sensitive relay to cut off the charge when 
the charging current falls to two-thirds the initial current 
for a battery in a low state of charge. This arrangement 
precludes excessive gassing and loss of electrolyte as well as 
over-charging of a battery. Models are available for 6 and 12 
volt batteries and maximum charging currents of from 2 to 6 
amp. 


Accessories 

Among the improved and new accessories were the AC- 
Delco sealed electric horn and the AC Vivid Arc speed- 
ometer. The former is a completely sealed unit, even to the 
exclusion of adjustment of the contacts; for this reason the 
construction, which includes a striker plate of synthetic 
bonded material, is designed to compensate for contact wear. 
In the Vivid Arc speedometer, which operates on the 
magnetic-drag principle, and is designed for ease of reading, 
the conventional pointer is replaced by a transparent plastics 
disc illuminated edgewise and having an orange, arched 
band marked on the face of the disc, adjacent to the periphery. 


The AC-Delco Vivid 
Arc speedometer is 
designed for ease of 
reading, and it oper- 
ates on the magnetic- 
drag principle 
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Since this band, for constructional reasons, can only extend 
over an arc of 120 deg, the base beneath the disc is similarly 
marked with an orange band. This second band is so 
located that when the disc is angularly displaced more than 
120 deg, the band on the base is visible through the clear 
portion of the disc. In this way, the two bands are used in 
conjunction to give a continuous orange band for 240 deg, 
which is the maximum angular displacement of the disc. 
The speed indication is given by the leading edge of the 
disc lining up with the markings on the surrounding scale. 

Joseph Lucas Ltd. exhibited an improved version of their 
Screenjet all-electric windscreen washer, suitable for all 
classes of vehicle, and a more powerful screen wiper, the 
model FW2, intended for screen-mounting on light vans, 
trucks and also sports cars with folding windscreens. The 
C.A.V. type T2 semaphore direction indicator, with its 
flexing arm, was also of interest as exemplifying robust 
construction combined with immunity from the damage 
such as could result from inadvertently striking an obstacle, 
for example, a garage door. Specializing in heavy-duty 
equipment Trico-Folberth Ltd. displayed a comprehensive 
range of electric screen wipers and semaphore and flashing- 
light direction indicators. 


Electrical control in transmission systems 

In recent years a great deal of research and development 
effort has been applied to the problems of automatic gear- 
change control, mainly because automatic transmission 
greatly reduces the physical and mental strain of driving. 
Such a reduction is becoming increasingly necessary in the 
case of public service vehicle drivers, especially those oper- 
ating on busy city routes. The electrical gear-change 
control systems exhibited by C.A.V. and Smiths are, there- 
fore, of interest as indicating the current development stage 
of British manufacturers. 

The C.A.V. fully automatic electrical gear-change control 
system is applicable to direct-acting epicyclic gearboxes 
with either electro-pneumatic or electro-hydraulic operation. 
The equipment comprises: 

1. A gear-selector unit, normally mounted on the steering 
column and connected by a cable to the control unit. 


to 


An electro-pneumatic or electro-hydraulic valve, depend- 
ing upon the method of gear selection; this valve is 
mounted on the gearbox casing of the vehicle chassis. 





3. A speed-sensitive alternator driven from the transmission 
shaft. 

4. A torque-sensitive switch actuated by the accelerator 
pedal and taking current from the battery through the 
control unit. 


5. The control unit, which translates electrical signals from 
units 3 and 4 into the required gear-changing actions. 

Briefly, the gear-selector unit can be set for manual or 
automatic control. In the former case, the required gear 
change is effected through the medium of the selector switch 
and valve circuit, as in a normal gear-change operation. 
When the gear-selector unit is set for automatic operation, 
and a start is made from rest with the engine running, 
depression of the accelerator pedal brings into operation the 
torque-sensitive switch to engage the starting gear, which 
can be either the first or second ratio in the gearbox. All 
gear changes are then completely automatic, the ratio in use 
being chosen by the control unit to suit the road speed and 
engine torque, as indicated by the electrical signals transmitted 
to the unit from the speed-sensitive and torque-sensitive 
devices. The control unit integrates these signals on relays, 
which actuate the gear change. A number of features is 
incorporated to cater for varied driving conditions and to 
ensure maximum safety, efficiency and reliability. 

The Smiths’ Autoselectric system for commercial vehicles 
depends for its operation on a magnetic-powder coupling, 
which in a smaller and modified form is also used in a fan 
drive for commercial vehicles. In this coupling, the drive is 
transmitted from one rotary member to another through the 
medium of iron particles, of about 325 mesh, in an annular 
space between two members that constitute a substantially 
closed electro-magnetic circuit. When current is passed 
through the energizing coil, the resultant magnetic flux 
attracts the particles and packs them tightly in the annular 
space; in consequence, a torque is transmitted from the driving 
to the driven member. 

The amount of torque the coupling will transmit is almost 
proportional to the energizing current. When the coupling 
is de-energized, the iron particles fall loosely apart, thereby 
breaking the virtually solid drive between the two members. 
A feature of the Smiths’ coupling is the absence of judder as 
the drive is taken up. This smooth take-up is obtained 
because the energizing current is substantially proportional 
to engine speed. Rapid freeing of the coupling for changing 


Left: Components of the C.A.V. automatic gear, 
change system laid out on a display stand 


Below : Smiths type R550 coach heater designed 
for mounting underneath the seats; it is said 
to give a heat output of approximately 54 kW 
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gear is effected simply by interrupting the energizing current. 

The Autoselectric fully automatic transmission essentially 

consists of: 
1. Two powder magnetic couplings used in conjunction 
with a conventional layshaft type gearbox, which they 
drive through coaxial input shafts. 
A governor, which is an electrical switch device sensitive 
to road speed and accelerator depression, and which is 
driven by a flexible cable from the rear end of the gearbox. 
3. A control unit which serves to relay the governor signals 
to the automatic transmission in order to effect the 
appropriate gear changes. 

The magnetic coupling that is nearest to the engine 
drives direct to the gearbox output through a solid mainshaft, 
whereas the output member of the second or indirect-drive 
coupling, which is nearest to the gearbox, is a splined 
tubular sleeve around the mainshaft; this drives the gearbox 
layshaft through constant-mesh pinions. Integral with the 
layshaft are the first and second gears, in constant mesh with 
corresponding gears that are free to rotate on the mainshaft. 
The mainshaft first gear is coupled through a free-wheel toa 
ring, which can be locked by a manually controlled dog- 
coupling to the mainshaft, for first-gear operation. The 
same control gives reverse by engaging a gear keyed to the 
mainshaft with an idler gear driven by the layshaft. 

When the vehicle is started from rest, the indirect-drive 
coupling is energized and drives the layshaft through the 
constant-mesh first-gear pinions and the free-wheel unit to 
the rear axle. When speed and torque conditions, as sensed 
and integrated by the governor-control unit system, demand 
a change to second gear, the indirect coupling is de-energized 
and, at the same time, the direct-drive coupling and also the 
second-gear actuating solenoid are energized. Pending 
synchronization, the direct-drive coupling transmits torque 
under slipping conditions but, simultaneously with gear 
engagement, the electrical control system transfers current 
back from the direct to the indirect coupling. 

For the change from second to top gear, the energizing 
current reverts from the indirect to the direct coupling and, 
at the same time, the second-gear actuating solenoid is 
de-energized. For downward changes, the sequence of 
events is reversed. Provision is made in the governor to 
safeguard against hunting between two ratios, which is 
likely to occur under certain operating conditions, and also 
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The Smiths rotary ‘hit-and-miss vent for use with the fresh air heater 


to delay downward changes as necessary and to prevent 
engagement of second gear at any time above a certain road 
speed. 


Cab and coach heaters 

Noteworthy, as new air-conditioning units, were the 
Smiths’ vehicle cab and coach heaters. The model F376 
fresh-air cab heater, which can also be used for ventilating, 
has a heat output exceeding 3} kW. Its denser heater 
matrix gives greater efficiency in a smaller space than the 
F375 model, which it supersedes. For use in conjunction 
with the model F376 heater, there is a new hit-and-miss 
rotary vent affording easier arrangement of the fresh-air 
intake and greater control of the heater. The model R301 is 
a recirculation heater designed for the driver’s cab of vehicles 
already in service; it has a two-speed control unit, and is 
supplied complete with air hose and an adjustable diameter 
nozzle. 

For coach heating, the new R550 heater, designed for 
mounting underneath the seats, has a heat output of the 
order of 5} kW. The outstanding features of this design are 
its high heat output and small overall dimensions, which 
make for ease of accommodation. It can be used with fresh 
or recirculated air systems, according to the installation. 


Bodywork 


Great Improvements in Cabs, and Some 


hoes year to a greater extent than in any previous post- 
war Commercial Vehicle Show the display of bodywork 
indicated that there was a feeling of confidence throughout 
the industry. Examination of the vehicle exhibits demonstra- 
ted that the time has passed when models groped their way 
on to the market. Now they go straight ahead, confident in 
the knowledge that the bodywork is right for the job anywhere 
in the world. Among the bodies designed for special applica- 
tions, models were seen that had been developed under 
service conditions. Their features are of interest to engineers 
and operators alike. 

One outstanding feature of the Show was the styling of 
forward control cabs. Broadly, this can be described as a 
protruding lower area, topped by a set back windscreen. 
Roof lines, styled to conform to the particular type of wind- 
screen used, were generally lower in the front, taking a gentle 
sweep upwards to the rear. This styling provides the driver 
with the maximum headroom required for comfort, and 
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Well Designed Special Purpose Vehicles 


avoids flat roofs and square corners. Engineers, examining 
many of the drivers’ cabs, could be forgiven for thinking that 
perhaps they would have been better placed in the Motor 
Show. 

Guy Motors Ltd. have given thought to the comfort and 
convenience of the man at the wheel, by providing the 
luxuries of a cigarette lighter and a plug for use with an 
electric razor. Examination of the design and construction 
of the huge cabs fitted to the Invincible range of chassis, 
showed that the panoramic windscreen has eliminated the 
need for front quarter lights and means that vision is im- 
proved, since the blind spot normally associated with screen- 
pillars is eliminated. This cab is, in fact, assembled in two 
separate sections. The upper portion, made in glass fibre 
reinforced plastics material, is easily removable from the 
lower metal section, the break being along the top of the wing 
line; the windscreen is incorporated in the upper section. 

Throughout the exhibits, the feature of wrap-round 
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Above: This Seddon cab is typical of the general trend of styling of 
forward-control layouts, It is of plastics construction and can also 
be used on a chassis on which the front wheels are further back 


Right: The front of the cab of this 520 ft® capacity pantechnicon body, 
by B. Walker and Son Ltd., is of glass-fibre reinforced plastics 


front windscreens predominated. The use of reinforced 
plastics moulding has gained in popularity for a number of 
practical reasons. Because of the ease of forming this 
material to desired shapes, it is natural that increasing use of 
wrap-round windscreens should coincide with the increased 
use of mouldings. This popularity of mouldings has also 
led to a considerable amount of work on the methods of 
designing and producing parts for use on a range of models. 
For example, on the Seddon DD8, eight-wheel forward- 
control chassis is a cab on which are roof and rear panels 
applied also to other models using this size of cab. 

Another practical application of cab mouldings was seen 
on the stand of Walker & Son Ltd. The pantechnicon body, 
mounted on an Austin L.D. chassis, has a capacity of 520 ft’, 
as compared with 502 ft® when the body is mounted in 
conjunction with the normal metal cab. 

On the stand of Scammell Lorries Ltd. a Highwayman, 
10 ft wheelbase motive unit was fitted with a unit construc- 
tion reinforced plastics cab. This cab consists of a series of 
mouldings built on to a metal floor. Extra transverse 
rigidity is furnished by a sturdy reinforced plastics instrument 
panel extending the full width of the cab. The doors com- 
prise inner and outer moulded panels with timber inserts, 
where necessary, to provide a base for the fixing of the locks 
and hinges. 

Commer Cars Ltd. have retained the same basic styling 
for their 8 ton model for several years. Evidence of the success 
of this design is the introduction of forward-control models 
having the same basic style. The larger cab has a modification 
to lift the front of the roof by three inches. This has been 
effected by introducing a flat area immediately above the 
windscreen. 

The Leyland all-metal Vista-Vue cab, fitted to their 
Super Comet, is styled in the very latest fashion, and the 
construction is a fine example of the engineering of metal 
cabs. The basic sub-frame of the cab is a deep, welded box 
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section rising at the rear end to clear the propeller shaft, 
and having a clear opening in front of the power unit. Over 
this opening is a rigid arch section. Two longitudinal steel 
pressings alongside the engine connect the front to the rear 
of the frame, to locate the sub-frame accurately on the chassis 
members. The door frames are pressed from a single sheet 
of metal, to provide a consistently accurate opening into 
which the jig assembled door will fit with regular clearance. 
These frames are welded in position on the outside of the 
sub-frame. To this heavy framing is fitted a double-skin 
panelling, in the form of a series of pressings, the space 
between the inner and outer panels being filled with glass 
fibre insulation to absorb resonance in the metal sheets. The 
cab sub-frame is secured to the chassis by means of rubber 
mountings, the fixing bolts being spring-loaded. 

Inside the cab, panels of large area cover the power unit; 
these are removed when normal routine servicing is required. 
Engine removal is effected through the front of the cab, 
this requiring the taking away of the front bumper bar and 
the large radiator grille. The wrap-round windscreen is large 
and deep, having a total glass area of 3,000 in*. For comfort 
inside the cab, foam rubber seating with Vynide covering, 
is employed, and it goes well with the modern full-fronted 
exterior. 

Introduced just prior to the Show, the new Bedford 





normal-control driver’s cab has a full three-seater capacity. 
The bonnet-line, falling steeply away to the front, provides 
good forward visibility, and the windscreen, which is 6 in 
deeper than on the previous models, is a factor in the increase 
of 63 per cent more glass area. The cabs on the whole of the 
range of trucks have been lowered, and this, coupled with the 
unusually wide, cab entry-step, makes entry and exit an 
easy matter. One of the service troubles with all metal cabs 
in the past has been that the under surfaces collect mud and 
water and ultimately rust away, this process starting where it 
is impossible to take preventive measures. These Bedford 
cabs are subjected to Bonderizing of the metal and then 
receive an underbody dip in a large-capacity tank. This dip 
deposits a coating of protective paint all over the metal 
including inside the sections, wich cannot be normally 
reached either with brush or spray. 

Styling of the 1959 commercial vehicles is not confined to 
the cabs. Large and small vehicles show vast improvements 
in appearance, but remain essentially practical. This com- 
bination of practicability and looks is outstanding on those 
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The Wadham ambulance seat can be reversed, as shown in the centre, to make room for a second stretcher or lifted, right, to disclose the locker 


bodies that have been designed for a specific purpose. 

On the stand of Wadham Bros. (Coachbuilders) Ltd., 
there was an ambulance body mounted ona Morris L.D.O.1 
chassis. This body, completely built of reinforced plastics 
material, using a double-skin technique, made the whole 
vehicle lighter in weight than a similar size of ambulance 
constructed in more traditional materials. In this con- 
struction a series of metal inserts are moulded into the 
structure for location, as also are plates for anchoring the 
hinges and locks. The body framing is a series of reinforced 
plastics angle and top hat sections laid up on the outer 
panels during fabrication, the interior panels being secured 
later. 

The interior is equipped with stretcher equipment. 
By means of a series of linkages, the stretcher can be rapidly 
locked securely on to the carrier, without the need for 
screwing up with a handwheel. In effect, this means that 
a patient on a stretcher can be loaded and locked in a matter 
of a few seconds. The roof, back and front corners and rear 
doors are all well rounded to provide a pleasing overall 
appearance and to eliminate dangerous corners. 

Locomotors Ltd. exhibited a new pantechnicon body 
mounted on a Morris 3 ton, long wheelbase, forward-control 
chassis. The framing of this body is of fully heat-treated 
extruded alloy sections, with hardwood inserts in the pillars 
to take interior moulding fixings. Five main metal roof-sticks 
provide rigid anchorage for four hanger rails formed by alloy 
sections. These rails can carry a collective weight of 2} tons 
of clean clothing. Because of the nature of the loads to be 
carried, all the doors are fitted with rubber gaskets, so that 
when they are closed there is little chance of dust entering 
the van during its journey, even in the worst conditions abroad. 


All the outer panels are moulded, colour impregnated> 
reinforced plastics sheets bonded to the metal framing by 
wrapping with glass cloth and resin. The roof is a one piece 
translucent moulding. For the finishing of the whole of the 
interior, a series of panels of plastics-covered hardboard are 
employed, and the floor is made of Parana pine surfaced 
with heavy-duty linoleum to ensure easy cleaning. 

In recent years, the transfer and movement of freight and 
goods by palleting them has grown to a major factor in 
handling, and this year vehicle body designs produced for just 
this purpose were shown. Jensen Motors Ltd., in their series 
of front-wheel-drive vehicles, displayed a 25 cwt elevator 
truck. The body of this vehicle can be raised f. 1m ground 
level to a height of 4 ft 6 in by means of a hydraulic system, 
operated by a handle outside of, and just behind, the driver’s 
cab. When rising from ground level, the floor can be stopped 
at any point, thus allowing goods to be loaded on small 
hand trucks from loading bays of widely varying heights. 
The load-carrying part of the body is slung in a sturdy 
tubular frame extending along each side; this framing forms 
the chassis and carries the rear wheels. 

Another freight transporter mounted on a Karrier Game- 
cock chassis, was shown on the stand of Edwards Bros. 
(Tippers) Ltd. This comprises a van type body mounted 
on a hydraulically actuated scissors-action mechanism, 
which lifts the whole body high up above the cab to enable 
freight to be loaded directly into an aircraft. On the front 
end of the van body, above the cab, is a large floor extension 
which forms a large open platform in front of the body when 
in the fully-raised position, high above the driver’s cab. 
This vehicle can be used for servicing aircraft, all the equip- 
ment and tools being in the van portion, while the extension 


Interior of the Wadham, plastics ambulance body showing the two positions of the stretcher, and the central floor well giving adequate head room 
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Dennis Paravan, show- 
ing the cab door in the 
raised position. The 
lift-up handle can be 
seen just below the top 
of the door opening 


serves as a working platform, carrying personnel and tools. 

James Cocker and Sons (Southport) Ltd. showed an 
ingenious roller floor in a fully palleted van body mounted 
on a Dyson 12 ton semi-trailer. Each roller is interspaced 
with a timber strip, these strips forming the floor. At the 
end, a set of rollers is capable of being raised and lowered 
manually above the level of the timber. When raised, 


palleted goods can be rolled down the full length of the body, 
and the operation of a handle on the outside and underneath 
the floor allows the load to be set down squarely and firmly 
on the timber floor. This innovation enables this 25 ft long 
body to be fully loaded in fifteen minutes. 

A further example of a body structure to suit a particular 


load was shown on the stand of Karrier Motors Ltd. It was 
in the form of a special mineral-water carrying truck with 
open sides. Welsh top hat sections across the metal floor, 
together with the same sections in two tiers above the floor, 
provide a light but very rigid structure for the carriage of 
crates. The tiers are supported by a series of vertical rods, 
and all the metal joints are welded. 

On the same stand, a 3-4 ton mobile workshop exemplified 
one method of catering for special work, as distinct from a 
special load. The body, built by Thomas Harrington Ltd., is 
in two separate sections. A large cab, for a driver and crew 
of six, is built ahead of a van type body carrying the main- 
tenance equipment required by the Brighton Waterworks 


Department, to whom this vehicle has now been supplied. 

Traditional material, that is, timber, is used by J. H. 
Jennings and Sons Ltd. for rigid horsebox built on a 7 ton 
Thames Trader chassis, the only one of this class of body in 
the Show. This is a horsebox with a difference. It is so 
designed that with all the interior stripped down it can be 
used for the transport of cattle, pigs or sheep. By hanging 
in the paddings and matting, and placing the padded cross- 
bars in position, the interior can be turned into a box to take 
four horses, all facing forward. Two horses can be loaded 
in from the wide entrance on the near-side and two from the 
rear, each opening being equipped with a long sloping 
ramp. The bodywork is constructed of oak pillars which 
support mahogany panels, and the heavy ramps are fitted 
with the Jennings patent ramp springs, used on all horse- 
boxes built by this firm. These springs assist the lifting 
of the heavy ramps. 

Even though horseboxes and cattle truck exhibits may have 
been fewer than in previous years, mobile shops showed a 
decided increase. Three such bodies were exhibited by J. 
H. Jennings. One is for ice cream vending, one for a butchers 
and another for a general provision shop. 

The butchers shop body is a good example of the in- 
corporation of all the facilities required. In addition to the 
more usual interior fittings venetian blinds are fitted to the side 
windows to prevent the sun’s rays from striking directly on 
to meat on the counter. The interior is panelled in a plastics 
faced hardboard, and the floor is covered with lino. All the 
features are designed to ensure that the interior of the shop 
can be easily and regularly cleaned down, so that the meat 
can be served in a clean, healthy atmosphere. 

Martin Walter Ltd., showed a mobile shop as a conversion 
of the normal Thames 15 cwt van. This design embodies a 
raised roof, which takes the form of a large reinforced 
plastics moulding, with its joints along the cant rails. 

Customer space is provided at the rear end of the shop, 
and a large lift-up flap is incorporated above the rear door, 
to provide headroom. The interior height is 6 ft 1 in. 
Different arrangements of the interior shelves and counters 
can be provided, according to the customer’s requirements. 
By virtue of the increased height of the roof, a very large 
locker can be installed above the driver’s head. Access to 
this locker can be gained through a large flap type door, 
just inside the body, above the central opening between the 
cab and body. 

In most of the mobile shops on display, consideration has 
been given to accommodation for waiting customers, the 
aim being at enabling as many as possible to get inside 


Left: Jensen hydraulic 
elevator truck with the 
body in its lowest 
position and the tail- 
board down, ready 
for loading 


Right: Interior of the 
body built by Loco- 
motors Ltd. for carry- 
ing clothes. The 
hanger rails are de- 
signed to take a total 
load of 3 ton 
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during bad weather conditions. Use of valuable interior 
space for this purpose must, of course, be a compromise 
between customers’ goodwill and the loss of display and 
storage space. 

Parcels delivery vans have received special attention from 
body designers for a number of years, the main problem 
being to obtain easy access into the cab, and at the same time 
providing adequate facilities for loading and unloading on 
to the pavement. One vehicle designed to overcome this 
major problem, the Paravan, was seen on the stand of Dennis 
Bros. Ltd. The chassis has a frame that is cranked down 
ahead of the front wheels: this has enabled the body designer 
to provide a low entrance step to the driver’s cab. A good 
feature of this vehicle is that the floor of the cab is on the 
same level as that of the van. The placing of the entrance 
door on the front near-side corner of the body and the pro- 
vision of an upward-sliding door unit have enabled the 
driver, as he enters, to move past the near-side of the engine 
and straight into the van. The entrance door of the cab 
comprises four panels, which slide upwards in an arc, into 
the roof. Two of these panels have window lights. 

The driver can leave his seat and move through a sliding 
door in the bulkhead into the van. Having collected the 
goods from inside the body, he returns through the bulkhead 
door, goes down to the low-level step and out of the van 
without meeting any obstructions. The whole movement, 
from leaving the driver’s seat to stepping out of the vehicle, 


Palletized body by 
Cockers of Southport; 
sets of rollers are 
interposed between 
the timber slats of the 
floor. In this illus- 
tration, the left-hand 
set of rollers is 
retracted, while the 
right-hand set is raised 


takes about 30 seconds plus the time needed to locate the 
goods required. In the model on display, the framing was of 
seasoned timber with orange colour impregnated, reinforced 
plastics panels for the sides and a translucent, reinforced 
plastics moulded roof and front dome. 

Marshall’s Motor Bodies Ltd. showed a sales promotion 
van mounted on a Bedford, 2 ton, long wheelbase chassis. 
The interior is fitted with a series of perforated panels on the 
sides, front and on the single rear door. Display samples can 
be pegged or hung on these perforated panels. The use of the 
perforations permits a wide variety of shapes and sizes of 
wares to be displayed. 


Construction 

Among the brilliant and colourful display of finished 
vehicles, there were a number of exhibits showing how 
various types of bodies are constructed. On the stand of 
the Austin Motor Co. Ltd., the constructional features of the 
Austin Gipsy personnel carrier could be examined in a 
sectional model, the bodywork being cut lengthwise through 
the centre. 

Spurling Motor Bodies Ltd. exhibited a sectioned model 
of their well-proved all-steel body construction on which it 
November 
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A scissors action, hy- 
draulic lifting mech- 
anism is used to 
elevate the body of 
this vehicle designed, 
by Edwards Bros 
(Tippers) Ltd., for 
loading aircraft 


was possible to examine in detail the sections used, the 
methods employed in joining these sections, how the panels 
were assembled, the shaping of the wheel arches and the 
construction of the doors. Such a model provides valuable 
information to those who are called on to repair damaged 
bodies of the particular type being shown. 

Atkinson Vehicles Ltd. featured a sectioned cab on their 
24 ton gross 8-wheel chassis. The off-side of the cab showed 
the whole of the timber framing employed, together with the 
method of mounting it to the chassis, while the near-side 
showed the reinforced plastics mouldings used to panel the 
exterior. These included a name box incorporated in the 
front of the roof moulding and showed clearly the smooth 
lines that can be obtained by including this item as an 
integral part of the moulding. 

Exhibited on the stand of Seddon Diesel Vehicles Ltd. 
was a sectioned cab and part-body fitted to the front end of 
the newly-introduced Pennine single-deck bus chassis. On 
the off-side, the framing was fitted with a series of moulded 
reinforced plastics panels while the near-side showed the 
alternative light alloy panels. The roof of this sectioned 
model is of particular interest because it is of plastics sandwich 


In this body built by 
J. H. Jennings & Son 
Ltd., four horses can be 
corried, and ali can 
face forwards 














Atkinson Vehicles Ltd. cab, sectioned to show the traditional method of 
framing. A modern method of approach is indicated by the position of 
the forward pillar of the door to suit a wrap-round windscreen 


construction. The exhibit showed the honeycomb used 
between the inner and outer panels, as well as the method 
employed in joining each section, on assembly, by a tongue 
and groove joint covered with a strip. Since the roof is 
moulded in sections about 4 ft long, it can be easily crated 
when these bodies are being supplied for export in a C.K.D. 
condition. : 

This model also showed the mechanics of the operation of 
the entrance doors. A G. D. Peters and Co. Ltd., hydraulic 
system, actuated by a lever just ahead of the driver’s left 
hand, is used. The doors are opened and closed by cylinders, 
mounted on the framing above them, used in conjunction 
with a series of links. Operation of the doors of the model 
showed that, as well as being opened and closed by the 
driver, they can be opened manually by a passenger inside 
the coach. However, once they have been folded back to the 
fully-open position, they Have to be closed by hydraulic 
action by means of the driver’s operating lever. Examples 
of coach seats that can be supplied with the body were bolted 
to a short section of flooring. Two of these seats were 
covered with Fothergill and Harvey Tygan material of 
unusual and very pleasing weave. 

Another sectioned model of bodywork was on the stand of 
W. P. Butterfield Ltd. It was an insulated tank section 
mounted on Dyson, air suspension, single-axle running gear. 
The tank section had a stainless steel end, which was highly 
polished internally. A portion was cut away to show the 
reinforced plastics lagging, together with the glass fibre 
insulation. The lagging cover sheets were part aluminium 
and part reinforced plastics, once again indicating alterna- 
tive materials. 

One exhibit having an outstanding feature was on the 
stand of Scammell Lorries Ltd. It was a liquid oxygen 
tanker, in the form of a semi-trailer having a capacity of 
342,000 ft®. One of the well known troubles associated 
with the carrying of liquid oxygen is that it is at a lower 
temperature than the surrounding air, and this has the effect 
of distorting the inner tank by as much as two inches. This 
distortion sets up stresses in solid forms of insulation, so 
that they crack and come away from their anchorages around 
the tank. The insulation in this tanker is a development by 
the British Oxygen Co. Ltd., to whom the tanker was supplied 
and is an expanded perlite powder known as Brelite. During 
the building of the vehicle, this powder is poured into the 
cavity between the tank and the outer panels. The initial 
filling is well shaken down by running the vehicle on the road 
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and then more powder is poured in, until the cavity is com- 
pletely filled. In service, the powder insulation should 
adjust itself to any change in length of the inner tank without 
being damaged, thus ensuring complete efficiency of the 
insulation throughout each journey of the vehicle. 

At each Commercial Vehicle Show for some years, there 
has been at least one unusual tanker exhibit: this year it was 
a bulk tanker having a capacity of 2,700 gallons of beer. 
Since the trade name of the beer is “Main Line”, and 
therefore suggests railways, the tanker has been designed in 
the form of a locomotive. The driver’s cab, of course, is at 
the rear, and a cat-walk is provided along the top of the tank 
to permit access to the tank opening which is in the form of 
the steam valve cover. This tanker, built by Darham 
Industries (London) Ltd., is mounted on a Carrimore 
trailer chassis. 

In the heavy transport field, tipper vehicles showed a wide 
variety of body design, and a large number of maximum 
capacity tippers was shown. A new development, and one 
which will be watched with close interest, is an all-reinforced 
plastics U-shape tipper body, exhibited by Holmes (Preston) 
Ltd., and mounted on a Foden chassis. The body is con- 
structed of woven glass fibre reinforced plastics, well 
radiused at the front and along the sides. This body is 
supported in an underframing of light alloy extruded 





This sectioned all-metal van body, by Spurling Motor Bodies Ltd., 

demonstrates a method of employing metal sections in construction. 

Top-hat section pillars are connected to the waist rail, cant rail and 
metal roof-sticks, and the rear door is double-skinned 


sections, with pillars extending up the sides of the body. The 
outside of the framing is clad with flat sheets of reinforced 
plastics material. All round the top edges is a capping of 
light alloy section. This body, as exhibited, has a capacity of 
124 yd* and is stated to weigh 9 cwt, which is rather more 
than half the weight of a normal tipper body of the same 
capacity. 

Heavy metal sections are used by a number of manufac- 
turers, to give adequate rigidity to floor and sides of rock 
dumper bodywork. Vehicles of this type are of particular 
interest now that major excavation and road-building 
schemes are swinging into operation. 

On the stand of York Trailer Co. Ltd., a newcomer to 
this Show, was a 17 ton stake-and-rack semi-trailer, which 
can be used for bulk and palletized loads. This form of 
bodywork, which is not often seen in Britain, combines the 
advantages of an enclosed body with those of the flat platform 
type. The racks on the sides and ends can be lifted away to 
convert the unit to a platform body. When the racks are in 
position, sections at the sides and rear can be swung, to form 
loading doors. A sheet, laid over a ridge type framing above 
the racks, forms the cover over the freight being carried. 

Displayed by Reall (Coachbuilders) Ltd., was a box van on 
a Dyson articulated, low-loader, semi-trailer chassis. This 
body is mounted on the chassis outriggers and the framing 
is of ash and steel sections. There are floors at three levels, 
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the distance between these floors being suitable for the 
carriage of washing machines, the load for which the body 
has been built. At the rear, a mechanically operated tail lift 
has been supplied to raise the products up to the floor to 
which they are being loaded. The ram that actuates this lift 
is fitted high up, on reinforced roof trusses. It has a cross- 
head at the rear, from which the operating chains extend 
down to the tailboard. These chains are carried in channels 
on each side of the rear opening, which is thus unobstructed. 
When not required asa lift, the tailboard can be hinged up, and 
the top half fitted with two doors secured by a locking bar. 


Passenger Vehicles 

Passenger-carrying vehicles, the lightest of which were 
taxicabs, comprised an important section of the exhibits at 
the Show. For many years only two firms have exhibited 
taxis built specifically to the requirements of the Metro- 
politan Police hiring requirements, and the styling has not 
greatly changed until this year when, on the stand of Car- 
bodies Ltd. the new FX4 Austin taxicab made its public 
appearance. 

Styled in contemporary car fashion, with all that this 
implies, the body is of all-steel construction and is fabricated 
from a series of pressings spot welded together to form a 
separate body unit for mounting on a taxicab chassis. Look- 
ing closely at the streamlined bodywork, with its high wing 
and waist lines ending in a swept back quarter, just above the 
high rear wing, the engineer may wonder just how costly 
will be the repairs. However, so far as interior space and 
comfort are concerned, the new design is a great improve- 
ment on the earlier ones. 

Beardmore Motors Ltd. exhibited the well-established 
Mark 7 taxicab fitted with traditional composite bodywork. 
This has been slightly restyled. The rear end is swept out 


from the waist line downwards, to give an appearance of 


additional length. The introduction of the Perkins Four 99 
diesel engine, as an alternative power unit, has necessitated 
the lengthening of the bonnet by setting the grille well 
forward. This extended front end, together with the rear 
modification, has produced a body having a longer and 
lower appearance. The roof dome on each of the two models 
exhibited is a one-piece moulded reinforced plastics unit. 
All the wings are removable and are also of plastics. The 
front wings are in two parts, to reduce the cost of replace- 
ment in the event of damage to the outer portion. 

For rough usage under hard working conditions on 
contractors sites, a number of bodybuilders have turned, 
for personnel carriers, to conversions of existing van bodies. 
One of these, based on a Ford Thames 15 cwt van, was 
shown on the stand of Martin Walter Ltd. This conversion 
consists of the incorporation of a side door and slatted 
seats for twelve persons. The interior was rugged and devoid 
of anything of a luxurious nature, and therefore is well 
suited to rough use expected in such work. 

Similar conversions, built to comply with the Conditions 
of Fitness regulations, were also to be seen. These are 
used as single-deck, one-man-operated, public service 
vehicles for eleven passengers. For these, the roof of the 
standard van is raised by substituting for it, a translucent, 
one-piece reinforced plastics moulding. Longitudinal bench 
seats, fully upholstered, provide seating accommodation for 
five passengers on each side of the body. The other passenger 
can be seated alongside the driver. Above the interior waist- 
line, the body sides are trimmed with a washable PVC 
covering, and the floor is covered with lino. 

A new conception in the design of a 30 ft coach in the 
luxury class could be seen on the stand of Mulliners Ltd. 
The full beauty of line could not be really appreciated 
because of the proximity of surrounding exhibits. This 
body is constructed of light alloy, both in extruded section 
and cast forms. Its smooth outside appearance, devoid of 
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lines of rivets, is made possible by the use of reinforced 
plastics material and a bonded method of skin application. 

All the panels above the floor level are insulated with glass 
wool. Inside, the panels are of heavily embossed aluminium 
sheet, with decorative PVC padded panels superimposed 
between the seats, these panels being removable. A sponge- 
filled plastics waist rail is fitted along each side of the coach. 
Above the seats is a set of polished tubular roof-racks, 
fitted with nylon mesh. These racks can be folded up into 
the roof when not in use. The well designed seats have 
individual back and head rests, and are arranged so that the 
passengers have a wide range of vision. Removable cushions 
facilitate cleaning. 

A transparent plastics dome is incorporated at each end of 
the roof. The exceptionally deep windscreen units are split 
vertically at the centre and wrapped well round each front 
corner. Immediately behind the door glasses, the upper and 
lower edges of which are in line with those of the windscreen, 
are two additional large areas of glass. Thus, the driver has 
a good range of vision all round. The tops of the side windows 
are at the same level, but their lower edges are higher. At 
the back, the glass is continued round the rear quarters and 
across the whole rear end of the body. 

The decorative flash, along the sides of the body, tapers 
away to a sharp point, after traversing about three-quarters 
of the overall length. It breaks up the side panels, and 
accentuates the length of the vehicle. A set of huge rear 
lamps, set in the end of each rear wing, gives a fin effect, 
while, at the front end, the main moulding tends to fall away 
in order to provide a balanced effect between the front and 
rear. 

For the ventilation system, fresh air is taken in through a 
front grille and also through the upper portion of the side 
windows. Stale air is extracted through a central ducting 
and also through the side windows. Priced at £3,830 at the 
time of the Show, this is one of the most expensive coach 
bodies made in Britain, but it is considerably cheaper than 
its Continental counterparts. 

A double-deck bus for export could be seen on the A.E.C. 
stand. It has been designed for the Teheran Omnibus 
Board, from whom an order for 250 has been received. The 
bodywork is constructed by Park Royal Vehicles Ltd. It 
has a framing of light alloy and steel sections, with stressed 
panels. All the main windows in both saloons are of full 
depth and are provided with sliding panels for ventilation; 
these are augmented by hinged ventilators at the front 
windows on each side, two being provided in the upper deck 


Section of the Seddon coach body. The panels on the left are of glass-fibre 
reinforced plastics, while those on the right are of light alloy material 








and one in the lower deck. In addition, sets of louvres are 
incorporated in the lower deck vent panels. Glass fibre 
insulation is used in the double skin roof to mitigate the 
effect of direct rays from the sun. 

Park Royal Vehicles Ltd. exhibited the latest example of 
the L.T.E. vehicle, the Routemaster. To the body engineer, 
one of the most interesting features about this design is the 
facility with which components can be replaced in the event 
of the vehicle’s being involved in an accident. Such parts as 
the driver’s cab, the rear platform and staircase, are carried 
on the main framing in such a manner that they are easily 
replaced. Aluminium alloys feature largely in the framing 
construction, the deck floors for example being of corrugated 
alloy faced with alloy sheet. 

The seats, which are covered in moquette and leather, 
have tubular frames. Polyurethane foam cushions and squabs 
are employed, because this material is much lighter than 
foam rubber of equal dimensions. The squab boards are 
moulded in glass reinforced plastics and are detachable from 
the tubular framing. Reinforced plastics mouldings are 
also used for the bonnet top, the rear and emergency window 
frame and the used-ticket box. 


Exterior finish 

Gone are the days when commercial vehicles were by 
nature dull and uninteresting to look at. Colourful body- 
work, especially on the lighter transport, is considered as a 
travelling advertisement, and many of the exhibits showed 
up well the masterpieces of the signwriter’s art as well as the 
clever use of transfers. Two-tone schemes, largely made 
possible by the changed styling, which provides natural 
break lines without the need to introduce moulding strips, 
could be seen on many stands. 

Among the mass produced vehicles, the Standard Motor 
Co. Ltd. Atlas van provides a good medium for two-tone 
finishes. One colour can be applied on the large rubbing 
area that extends along the full length of the body side and 
thence forward and upward over the radiator grille, while 
another colour can be applied to the main body area. 

Almost all forward-control cabs provide a natural break- 
line, while by contrast, many of the large-capacity van 
bodies, with built-in cabs, are painted in pale colours to 
prevent the large side areas from becoming too prominent. 
The trend on these vans seems to be to rely on well balanced 
signs, to offset the tendency to slab appearance, rather than 
to introduce a chromium plated moulding along the waist-line. 
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Summary and trends 

While the number of public service vehicle exhibits 
appears to be less than in previous years, the number of 
commercial vehicles has increased, and design ingenuity 
surpasses anything seen at previous Shows. Manufacturers 
of cabs, in adopting panoramic or wrap-round screens, 
have been quick to take advantage of the change in vehicle 
construction regulations, which no longer demand that a 
front windscreen, or part of it, shall be capable of being 
opened. The use of glass fibre reinforced plastics mouldings 
for parts of the cab with involved contours is clearly on the 
increase. In fact, these mouldings can be used to advantage in 
conjunction with curved screens, especially for products made 
in relatively small quantities. This material, in translucent 
form, is now well established for the complete, or central 
portions of van roof construction. 

Demands for light weight and silence for enclosed body- 
work has been met in several ways. One is the use of 
moulded reinforced plastics panels, this material being par- 
ticularly dead. Another method is the use of double-skin 
metal construction, the space between the two panels being 
filled with a suitable noise insulating material. The third 
is the elimination of roller shutters which, despite their 
utility have always been noisy. 

Styling has almost fallen into line with contemporary car 
trends, while the convenience and comfort of drivers in 
their daily work, either of long hauls or short door- 
to-door delivery, have been seriously considered by the 
vehicle and body manufacturers. There is a noticeable 
increase in the number of vehicles fitted with external sun 
visors over the windscreens. 

Increasing consideration is evident in the design and 
construction of bodywork for specialist freight, and it is 
evident that design work will go ahead in this field, in order 
to step up the efficiency of transporting and handling special- 
ist loads. Gone are the days when a truck or van body was 
good enough for almost any class of load. Exhibits of 
bodywork at the Show gave forceful evidence to operators 
everywhere that if there is not the exact body to meet his 
needs and precise specification, it can and will soon be 
designed and built. Confectionery sales promotion or con- 
tractors equipment, heavy haulage or high lifting, lightweight 
or luxury bodywork, palletization or parcels delivery, 
workshops or washing machine transportation, all had their 
place in the bodywork display at the Commercial Vehicle 
Show of 1958, and more may be seen at the next Show. 


The latest trends in 
coach styling are ex- 
emplified by this body 
shown on the stand of 
Mulliners Ltd. Much of 
the panelling is of 
reinforced _ plastics 
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Kani gen 
A HARD 
AND 
CORROSION 


RESISTANT 


PLATE 


APPROVED 
UNDER D.T.D. 900/4505 


A skew gear, Kanigen plated all over 
for wear resistance 
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KANIGEN: is a _ nickel-phos- 
phorus plate deposited by chem- 
ical reduction. It gives complete, 
uniform coverage to parts of 
complicated shape and _ the 
thickness can be controlled to 
fine limits. 


PROPERTIES: 


Composition 92°, Nickel 

8°. Phosphorus 
Melting Point 890°C. 
Electrical 60 microohm cm, 
Resistivity 
500— 1,000 V.P.N. 
according to heat 
treatment. 


Hardness 


Uniformity within 10% 


Kanigen can be applied to all steels, 
including stainless steel, and to alu- 
minium, copper, brass and cast iron. 
Kanigen is a registered trade mark of 
Albright & Wilson (Mfg) Ltd. 


\ Kamicen 7 
V 


Considerable « apacity is 
available for jobbing plating 





FOR FULL INFORMATION WRITE TO: 


ALBRIGHT & WILSON 


(MFG) LTD 
KANIGEN DEPARTMENT 


I KNIGHTSBRIDGE GREEN - LONDON - SWI 


TBW/4ata 
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MAGNETIC CRACK DETECTION 


IS SIMPLE AND SURE 


Even when too fine to be detected by any normal 
inspection method, surface cracks can be discovered 
immediately with Metrovick magnetic crack detection 
equipment. Developed primarily for tests on com- 
ponents produced in the company’s own factories, 
ranging from large forgings to small pinions, this 
Metrovick equipment is very simple in operation. Use 
is made of a special magnetic fluid which, after passage 
of the magnetising current, enables all cracks to be seen 
with the unaided eye. Most requirements in industry 
can be met from the standard range of Metrovick crack 
detectors. Special equipment can, however, be made 
to order. 


The Metroflux Type “S” universal magnetic crack detector is Please write for full technical details, 


an extremely flexible unit. It is of great value for testing and descriptive leaflets. 
components of large size or awkward shape, and for routine 
testing of mass-produced components, 








METROPOLITAN -VICKERS 


An A.E.1, Company 





DUPLICATE MODELS 
DIE AIDS 
REFERENCE FIXTURES 
RESIN CHECKING FIXTURES RESIN PRESS TOOLS 
LAMINATED COMPONENTS (Trays, Bowis, cAsiNGs, Ducts) PLASTIC PATTERNS 
ELECTRICAL COMPONENTS 
MATCHED MOULDING TOOLS Baa Oma Maa mee 
ee ee & PROTOTYPES WHERE EXCEPTIONAL 


DESIGN * PATTERNS ® MODELS ¢ TOOLS ¢ MACHINING TECHNICAL PROBLEMS ARE A FEATURE 








PATTERN AND PRECISION ENGINEE ING COMPANY LIMITED 
MUU UWL LL” 


TELEPHONE: CRAWLEY 2345-8 


KELVIN WAY - CRAWLEY * SUSSEX TELEGRAMS: PATTERNS, CRAWLEY 
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—& horsbreadth 


Today, most progressive engineers think of Coopers Felt as 
an engineering material, yet many do not know that it can 
be machined to close limits. With the harder felts we can 
work to within a hairsbreadth of your specification. Yes, we 
mean that literally—to the breadth of a human hair. One 
of Cooper’s technical advisers will be happy to tell you more 
about this versatile material. 


COOPERS 


COOPER & CO. (B’HAM) LTD. 
BRYNMAWR - BRECONSHIRE 


Telephone: Brynmawr 312 





WHEELABRATOR TUMBLAST PLANT 


The plant illustrated is installed at the Ford Motor Co., Ltd., Dagenham, and is 
engaged in cleaning castings for timing gears, spacers, manifolds, pump bodies, selector 
housings, etc. On this assortment of components the plant is successfully maintaining 
an output exceeding 8 tons per hour. 

For full details of this and other machines in the range send for Leaflet T.32. 


The illustrations :— 
Top left : Loading conveyor. 


Centre : General view, front of plant. 


Lower right : Discharge drum and 
conveyor. 


Saas ase tien 


The Ford Zodiac saloon. 


TILGHMAN’S LIMITED 
BROADHEATH ALTRINCHAM CHESHIRE 
A member of the Staveley Coal & Iron Co. Ltd. Group. 
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175 MIL of tad aon per year... 


...from one 
photo-copying 
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175 miles of prints a year is the output reported by one regular user of an 
Azoflex Model 246—and that’s the sort of output that any busy drawing office 
can expect. The AZOFLEX photo-printing process combines several unique 
features. It’s the only daylight reflex copying process. It’s the on/y process 

to apply a measured quantity of developer irrespective of running speed, 

thus ensuring optimum quality. It avoids the use of dangerous chemicals and 
there are no unpleasant fumes. Operation is quiet and free from 

vibration. Exposing, developing and print de'ivery are all synchronised 

to ensure an even flow of finished work at all speeds. 


AZOFLEX MODEL 246 combined synchronised printer and developer. 

Capacity: cut sheets and rolls up to 42 in. wide. Printing speed: up to 30 ft. 

per minute. Dimensions: Height 58 in. Depth 60 in. Width 72 in. Weight 1,100 Ib. 
Price £1,555 (including delivery and installation in the U.K.). 





| L F o D Enquiries to: Ilford Limited, Industrial Sales Dept., AZ11B 
* Iz of lc » Ilford, Essex, Telephone: ILFord 3000 


PHOTO-PRINTING MACHINES AND MATERIALS 
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suin- Wycliffe 
The 


SPECIALIST FOUNDRY 


for 


BLACKHEART MALLEABLE 
IRON 


and 


TURQUOISE . ae 
isnot ‘just another’ 
drawing pencil 


The lead in Turquoise pencils is something quite 
special. It is prepared from 100%, electronic graphite, 


which after being cleansed of all impurities is spun to > = 

particles of 1/25,000 of an inch, then blended with = 

clay and steeped in hot waxes. = Ss 

A finer, more compact lead structure results, because = ss 

millions more minute graphite particles are com- i Ay 
pressed into every inch of lead. - oS. 
DE ee 


This lead structure makes Turquoise the most f 
reliable pencil you can use. It ensures exceptional or 
smoothness—this eases your work. It means less bs A bil dc ial Vehicl 
wear and greater resistance to point breakage —this bs: utomobile and Commercial Vehicles, 
saves time and money. It means denser, more fs: Gas Electricity and Steel Undertakings 


ypaque lines for cleaner, sharper reproductions. S Sy ee : 

ath 3: ae Se Mining and Quarrying Plant 

Cement, Tile Bricks and Pipe Works 
Heat Treatment Plants 














TURQUOISE GRADING IS SS 
TRIED AND TRUE oe together with many others 
Turquoise pencils are made in 17 Se 
gradings. Each is compounded froma | % %& CASTINGS SUPPLIED AS CAST OR FULLY 
separate precisely controlled basic Se MACHINED 
ALSO AVAILABLE formula of graphite and clay, and each oe 
Turquoise is therefore as uniformly spaced as 


drawing leads the inches on your rule. Manufacturers of the 
2B to 6H ay - PULMAC PULVERISING MILLS 


for fine grinding 


CHEMI+SEALED' Super-bonded FOLLSAIN-WY CLIFFE 


% FOUNDRIES LTD 
& = LUTTERWORTH NR. RUGBY 


= Tel.: Lutterworth 10, 60 and 152 
DRAWING PENCILS Be Grams.: ‘Wycliffe’ Lutterworth 


with 100% ELECTRONIC Graphite 





SEER Es 








EAGLE PENCIL COMPANY - ASHLEY ROAD - TOTTENHAM .- N.17 
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EITEL Shaft-straightening machine 





The model illustrated was specially built for 
straightening a shaft for an automobile 
gearbox, but similar machines are available 

for a wide variety of applications. 

Its rated capacity is 20 tons and a load of 
accurately controlled amount may be applied at 
any one of four positions along the shaft. 
Design is modern, the machine is 

easily operated and maintained and the 


working stroke is variable to a minute degree. 


Full details from Sole Agents 


The Selson Machine Tool Co. Ltd 


Pd 
41-45 MINERVA ROAD, NORTH ACTON, LONDON, N.W.10 
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DOWTY SEALS L be tT 0 
ASHCHURCH - GLOS - Telephone: Tewkesbury 2271 
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Electrical Aids in Industry 


Electro-Heat 


The ways in which electricity can be used to 
advantage in industry are many and varied. Some 
are well known but others are not known well 
enough. Forthis reason the Electrical Development 
Association has prepared a series of detailed data 
sheets on various applications which will be 
printed in this journal from time to time. 

This Data Sheet is the first of a number devoted 
to electro-heat—that is, heat produced by electricity 
for the processing and treatment of materials. Other 
uses will be dealt with later on in the series. 

There is an unalterable physical law that the 
efficiency of conversion of electrical energy to heat 
energy is 100 per cent. The same cannot be said 
of the efficiency of combustion of any solid or 
liquid fuel. 

All the applications of electro-heat have these 
advantages in common :— 

1 Electro-heat is clean both in regard to its 
application and the method of generation. 

2 It can easily be controlled more precisely than 
any other form of heat, manually or automatically. 
3 It can be brought to the job instead of hav.ng 
the job brought to it. 

4 It permits better use of floor space and the 
elimination of unnecessary handling. 

5 In many of the newer processes it is the only 
possible form of heat which can be used. 

6 It often ensures a higher quality of products 
with fewer rejects. 

7 It gives the best working conditions. 


8 It reduces or eliminates fire and explosion 
hazards. 

Below will be found brief notes on some of the 
various methods of generating heat by electricity. 


Resistance Heating 

This is the best known form of electric heating. 
The elements provide a high ct 
resistance to the passage of “ 
elec.ricity and thus heat is 
generated. It can be used in 
furnaces for melting or heat 
treatment of any material whether metal or not, or 
the resistance of the workpiece itself can cause the 
generation of heat. 


Induction Heating ats 
Eddy currents are induced in 


the surface of a conducting 
workpiece, heating it up. The _ 
depth to which this heating = 


will penetrate is determined J} , 
by the time it is given. ‘sane 
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High-frequency Dielectric Heating 

This form of electro-heat can be used only on 
non-conducting materials such as wood, plastic 
and rubber, The material is placed between two 
electrodes to which a high 

voltage is applied at a high 

frequency. This has the effect 

of generating heat inside 

the material rapidly and uni- 

formly throughout its entire 

thickness. 


Infra-red Heating 

This method employs pure radiant heat. The 
bulk of the radiation takes place in the infra-red 
portion of the radiation frequency spectrum. The 
heaters may take the form of reflector lamps or 
sheathed wire elements. The method is extremely 
flexible and has many uses, including paint drying 
and pre-heating plastics. 


4 r .— 44 ‘8 


.* c, a* %s ‘ 


SS? See ee ee 
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Are Melting 
This form of heating is chiefly used for melting steel. 
The diagram illustrates one method of operation. 











Very large charges can be melted ; melting units of 
200 tons capacity are now in operation. 


The Application of Electro-Heat 

All these methods of electric heating can be 
applied in almost an infinite variety of ways. Some 
of these ways will be dealt with in subsequent sheets. 





For further information, get in touch with 
your Electricity Board or write direct to the 
Electrical Development Association, 2 Savoy 
Hill, London, W.C.2. 

Excellent reference books on electricity 
and productivity (8/6 each or 9/- post free) 
are available—“Induction and Dielectric 
Heating” is an example; “Resistance Heat- 
ing”’ is another. 

E.D.A. also have available on free loan a 
series of films on the industrial use ofe 
electricity. Ask for a catalogue. 
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GUIDE 


to British Motor Vehicles 





VUiiim A colume 


SERVICING ae 8 86of essential data 


not available from 
any other source 





Covering 
many 1955 & 1956 
vehicles 





* Still available 
VOLUME 1 : By Post 66s. 0d. 
VOLUME 2 : By Post 44s. 6d. 
VOLUME 3 : By Post 52s. 6d. 











TRADER PUBLISHING CO. LTD., 


Providing complete maintenance information on 40 British 1955 & 1956 cars 
and commercial vehicles, this book contains details unobtainable from any 
other publication. Based on personal research among manufactirers, it is an 
essential source of knowledge for every service engineer and repa:rman. 


Vol. 4 includes 22 eight-page Data Sheets concerning vehicle and engine 


“ 


servicing—18 four-page Sheets dealing with components—new “exploded”’ 
views of all major parts—specially compiled conversion and reference tables. 
It will pay for itself as it speeds your work through—however few repair jobs 


you tackle! 


From small saloons to six-ton trucks, from oil seals to overdrives, this unique 
guide covers every major overhaul, maintenance and tune operation. With 
Vols. 1-3 of the series, it forms the world’s most comprehensive reference for 
the servicing of post-war British vehicles. 


SUPPLIES STRICTLY LIMITED — — ORDER NOW: @ 17 6 
By post 60s. in United Kingdom only 


DORSET HOUSE, STAMFORD ST., LONDON, S.E.1. 
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Better see us about the castings. 
| want a continuous supply of exact, 


cot 
on 
Ar 5 ca cc r You'l 


| flawless castings and we have the technical 


teamwork to give it to you. See us soon. 


~\ floor. 


—-S:3s" 


¢ \ yh 
AVR Vt 7 
= | \ \) us cee let our design engineers in on the ground 
oo Ate That way—without departing from 


LGN your essential specification—you can be sure 


= &S that the fina! casting is completely free 


— 


from hidden structural fault. And when 


production begins, leave it to our metallurgists 
and foundry engineers to ensure that the soundness and accuracy 


of every casting is 


faithfully maintained. 


CASTINGS FROM A FEW 
OUNCES TO TEN TONS... 
in phosphor-bronze, manganese-bronze, 
aluminium-bronze, gun-metal, and light 
alloys. Precision machined bushes and 
bearings. Specialists in high-tensile alumin- 
ium-bronze castings, centrifugal-cast wheel 
blanks, shell moulded castings, and chillcast 
rods and tubes. Continuous cast phosphor- 
bronze bars up to 12 feet lengths. 


NON-FERROUS CASTINGS 
HIGH DUTY IRON CASTINGS - PRECISION MACHINED BUSHES & BEARINGS 


T. M. BIRKETT, BILLINGTON & NEWTON LTD 


HANLEY AND LON 


GPORT, STOKE-ON-TRENT, ENGLAND 


Head Office: HANLEY, Phone: Stoke-on-Trent 22184,5/6/7 LONGPORT, Phone: Newcastle, Staffs 51433/4 
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THIS EVENING he’s got someone new, and potentially very special, TAKE 


to take out. 

5 
THIS EVENING if she’s to seek a second meeting, everything has STIRLING MOSS’S 
got to go perfectly — including the car ! ADVICE 


SO BEFORE HE CALLS FOR HER he’l! guarantee the smoothest- 
ever ride by going to his local BP Garage and filling up with .. . 


“Tf you want to get 
the absolute best out 


of your carand keep 

BP Super Plus | ss: 
with BP Super Plus, 
the clean fuel.” 


-the clean fuel Shey Hoe 


DRIVE IN WHERE YOU SEE THE BP SIGN 
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The quick fastener 
of sure reliability 


Shown herein 
the locked 
Position, the 
Dzus Fastener 
is instantly 


unlocked by 


@ quarter turn 

FASTENERS Kee 
wise. No 

special tool 

is required. 


Cam operation ensures 


This is the fastener so widely ‘ " 
used for fast assembly operations Set embepahette grt; 
in the precision mass-production of we Aa apa 
today. It is indispensable for fastening thickness of material. 
hinged or removable parts which 
have to be cleaned, adjusted or inspected. oe Aan deme gy 
DZUS Fasteners are easily applied to and guards against 
solid or laminated materials of any ee 
gauge. They have tremendous holding 
power but only an easy quarter turn F 
clockwise is necessary to lock Write for fall details of application to your particular industry to 
them fast, or unlock them. DZUS FASTENER EUROPE LIMITED 
Farnham Factory Estate - Guildford Road - Farnham - Surrey 
Sales Agents in U.K.: THOMAS P. HEADLAND LTD 
Melon Road - Peckham - London - 8.E.15 








*RFGD. TRADE NAME 


LIQUID POLYMER FOR COLD CASTING COMPOUNDS 


Thiokol Liquid Polymer Type LP-2 is a solventless liquid that 
is poured and cured cold and does not undergo dimensional 
change during handling. It cures to a Resilient Rubber. 


Siete hgh nee ee hap ale TES 


USED: For casting seals and gaskets in place on various types of machinery; potting 
electrical and electronic components; in the manufacture of printing rollers and large 
detailed relief maps. 


Write Dept. NO/12 for full technical details. 


LONDON: 36-38 Kingsway, W.C.2 Tel.: HOLborn 2532/5 
MANCHESTER: 51 South King Street, 2 Tel.: Deansrate 6077/9 


J a M. S f FEL & CO. L T D. BIRMINGHAM: 45 Newhall Street, 3 Tel.: Cencral 6342/3 
GLASGOW: 144 Sc. Vincent Street, C.2 Tel.: Central 3262 
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SEEGER CIRCLIPS are 360° safe 








Automotive Engineering Limited 


One of the Sheepbridge Engineering Group 
The Green, Twickenham, Middlesex. 
Telephone: Popesgrove 2206/9 


Telegrams : Motif, Twickenham 
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WHY A SLOTTED SHANK? 


The slot exposes a sharp, serrated cutting edge, enabling 
* Shakeproof’ screws to cut their own thread with a true tapping 
action. Assembly costs are reduced because of the elimination of a 
separate tapping operation, and the self-cut threads mate accurately 
to ensure a vibration resisting fit. ‘Shakeproof’ thread cutting 
screws are available for use in hard metals, ordinary metals and 
plastics. They give greater efficiency, with savings in time and cost. 


A.I.D. APPROVED 





FOR PLASTICS & 


FOR METAL 
TYPE 1 


(All standard threads) 








FOR DIE CASTING 
TYPE 23 


(All standard threads 





SHEET METAL 


TYPE 25 


(Special coarse 
pitch thread) 








“SHAKEPROOF 


REG. TRADE MARK Nos. B611535 


THREAD CUTTING SCREWS 


British Patents Nos. 386895 * 5651478 


BARBER & COLMAN LTD 


SHAKEPROOF 


PRODUCTS 


BROOKLANDS ~- SALE CHESHIRE 


TELEPHONE: SALE 2277 (4 lines) 
TELEGRAMS: ‘*BARCOL’’ SALE. 


Dealers and Factors enquiries to the following appointed 
“ SHAKEPROOF” stockists :— 


Nobby Distributors Ltd. 438 Harrow Road, London W.9 
Wordrew Ltd. 173 Princess Street, Manchester, 1. 





With over 100 years experience behind them 
Richard Berry answers the call for high speed 
and comfort, with their new road spring factory. 
These easy riding springs, made by skilled craftsmen 
are made to endure the worst road conditions 


in Britain and all parts of the world. 


Write for a copy of “Leaf Spring Design” by Alan Hodgson. 


<F> 


Richard Berry & Son. 


Birmingham Rd., West Bromwich, Staffs. 
Telephone: West Bromwich 1766/7/8. 


Owe oF rue (BROCKHOUSE, compares 
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Don’t bounce away the profit 


on the empty return run ! 


Not only is it bad for the vehicle and the driver, to say nothing of 
the fleet operator’s pocket, but now it is not even necessary. 


DUNLOP PNEURIDE SUSPENSION ... is an outstanding new system that automatically 
adjusts itself to the widest extremes of loading. It is an integrated system of controlled springing by 
flexible air bellows which gives a uniformly steady ride whether the vehicle is fully laden or empty. 
Variable loading is compensated by an automatic levelling valve. 

Dunlop Pneuride Suspension reduces operating costs by minimising damage to the vehicle 

and to the pay-load. 


Further information available from Dunlop Rubber Co. Ltd., Engineering Components 
Division, Fort Dunlop, Birmingham 24. 


DUNLOP PNEURIDE 


AIR SUSPENSION 
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P.M. HELDT s.a. 
explains 
principles and 
practice 

in the American 
automobile 


industry 





The Automotive Chassis 


Without Power Plant. 3rd Edition. 
An authoritative exposition of Ameri- 
can automobile practice. This valuable 
book deals comprehensively with all 
aspects of frames, springs, axles, 
wheels, tyres, drives, steering gear, 
brakes, universal joints and differential 
gears. 84” x5”. 616 pp. 400 illustra- 
tions. 75s. net. By post 76s. 9d. 


Torque Converters or 
Transmissions 


5th Edition. 


Describes the principles and operation 
of all modern American types of auto- 
mobile clutches and gearboxes. Fric- 
tion, automatic, hydraulic and electric 
clutches are dealt with, and the chap- 
ters on power transmissions include 
electric, hydrostatic, hydro - kinetic, 
automatic and pneumatic systems. 
84” x5”. 476 pp. 285 illustrations. 
65s. net. By post 66s. 9d. 


From leading booksellers, or direct from:— 


ILIFFE AND SONS LIMITED 





Air Pressure 
pilus 


Toggle Action 


Combined 


MADE IN 
TWO MODELS 


- DORSET HOUSE 


Speetog % 


STAMFORD ST., 


High-Speed Combustion 
Engines 

16th Edition. 

First published in 1912, this well-known 
standard textbook covers American 
practice in the most comprehensive 
manner. All aspects of the subject 
are covered in great detail, including 
the design, production and testing of 
all types of petrol engines. Profusely 
illustrated, this book is a complete 
treatise on current American practice. 
84” x 5”. 776 pp. 521 illustrations. 
100s. net. By post 101s. 9d. 


High-Speed Diesel Engines 
7th Edition. 

For Automotive, Marine, Railroad and 
Industrial Use. A guide to American 
practice in diesel engines of the auto- 
motive type. Design, fuels and fuel 
injection equipment, supercharging, 
lubrication, operation and maintenance 
are among the subjects dealt with, and 
there is also a chapter on gas turbines. 
84” x 5”. 472 pp. 288 illustrations. 
60s. net. By post 61s. 9d. 


LONDON, S.E.1 


RECD 


AIR OPERATED 


(Patent Pending) 


Speed Tools LE 


VEREKER HOUSE, GRESSE SE, LONI 


JON Wi. Museum 1039/10S 
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ROVER CHOOSE SALTER . . . ROVER CHOOSE SALTER . . . ROVER CHOOSE SALTER... 
be 


Suspension > Perfection 


on the new ROVER 3 Litre 


This aristocrat in the world of cars—relies on Salter Laminated 
Torsion Bars to maintain its reputation for perfect suspension 
and driving comfort. This Multi-leaf torsion bar is simpler and 
more economic to fit than the solid type; giyes much greater 
safety; and is easily modified to suit varying conditions. 


SALTER 


always a spring ahead | 


GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND - Established 1760 
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Telephone: WALSALL 2108 (3 lines) 
Telegrams: "ABCO-WALSALL" 








UDAL 








1. LABOUR SAVING 
The Unitoader 
either replaces an 
Operator at back 
of Press or enables 
the front Operator 
to concentrate 
solely on feeding. 


2. TIME SAVING 
The Loader permits 
continuous feeding 


}. P. UD4L LTD., 
intericck Works, 


Court Read, 
Birmingham 12. 


90 


with the minimum 
of Operator move- 
ment. The two 
units together on 
a Press running at 
15 r.p.m. will give 
a production rate 
of 800 per hour 
with one Operator. 
With marual load- 
ing, two Operators 
would do well to 






Press 





reach 360 per hour. 


3. VERSATILITY 

Easy change over 
from one job to 
another. Mounted 
on castor wheels 
with builc-in height 
adjustment, the 
Units can be rolled 
clear for tooisett- 
ing or moved to 


cp 


Unloader 
Loader give four-fold saving. 





and 


another machine 
and re-set within 
minutes. 


4. ECONOMICAL COST 
Relative to the 
savings in produc- 
tion costs from the 
use of these Units, 
their prices includ- 
ing installation, are 
attractive. 


Telephone: 
CALthorpe 3114. 





WHERE THERE’S A RUGGED JOB 


THERE’S EVERY REASON FOR 


SINTERED METAL 
FRICTION MATERIALS 


Second to none for 
OPERATIVE SMOOTHNESS 
FRICTIONAL STABILITY 
LONG WORKING LIFE 
RAPID HEAT DISSIPATION 





Manufactured by SINTERED PRODUCTS LTu 
Sutton-in-Ashfield, Notts. 


Sole Distributors: SMALL & PARKES Ltd 
HENDHAM VALE WORKS - MANCHESTER 9 
COL:YHurst 25/1 
London Office: 76 Victoria Street, $.W.1 - ViCroma 1845/6 
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as 


DO YOU WANT TO... 


+». Carburise or carbonitride gear wheels?...vitreous-enamel cooker parts? 
.-. bright-anneal ferrous or non-ferrous metals?...harden high speed steels? 
.-. heat billets for extrusion? ...malieablise cast iron?... braze components 


In vacuum?...normalise metal strip? 


WHATEVER YOUR ANSWER... 

G.E.C. supply equipment for any heat treatment process involving 
metal, piastics or other material. G.E.C. equ pment ranges from small 
portable units to cormpiete installations of a most elaborate type. 
installations, specially designed for particular requirements include 


atmosphere and temperature control and automatic handling gear. 


* The new G.E.C. Process Heating Data Book—a handy 
reference to equipment and tecnnica! data—is now availiable. 
Only 5/- post-free frorn tne Process Heating Dept 


Send for your copy now 


For efficient process heating use & ron Gs 


FURNACES HIGH FREQUENCY + INFRA-RED 


THE GENERAL ELECTRIC COLTDO MAGNET HOUSE + KINGSWAY + LONDON + WC2 
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The liquefaction of gases is an important branch of low temperature 
physics. Its importance is stressed by the fact that, of recent years, 
increasing use has been made in both industry and science of liquefied 
gases, such as oxygen, nitrogen, helium and hydrogen. 


In the automobile industry new methods of increasing the flow of 

production are constantly being sought. One such method, involving 

the use of liquid oxygen, or nitrogen, is defined by the term “Shrinkage 

Fits”. This denotes a process of freeze-shrinking the shaft or insert anions 
by immersion in either of these liquefied gases, down to minus 185 Set eae 
196°C. The simplicity of such a process, combined with its saving of 

many hours, gives it a considerable advantage over more traditional 

methods. 


Here, at Dupree Swift, we make the spherical copper vacuum container 
(above right) for storage of liquid oxygen or nitrogen, and the cylindri- 
cal, or soaker type (left) for immersion of the insert, as stated above, 
in either of these liquefied gases. 


Our catalogue will tell you more about us—just write or telephone. 


WIFT 23/25, Broadwall, Blackfriars, London, S.E.1. 


© COMPANY LIMITED 


~ 


Established 1919 Tel: WATerloo 5750 











SINGLE LINE 


PROGRESSIVE TRAILER 
BRAKES AND BREAKAWAY 
SYSTEM 


(Approved by Continenta/ Governments). 


DESIGN or 


| ACCIDENT... 
| 


- Dual Control Valve LV. 207, coupled to Hydraulic Pipe-Line on Tractor. Metin, fi t 
- Pipe Coupling (“C” Type) with Auto. Shut-off Valve attached to rear of | 
Tractor. 


- Breakaway Valve SBS. 256/257 attached to Tow Bar of Trailer. | T H E iB ina I 4 | Sg Hi 


Vacuum Tank on Trailer. | 
- Non-return Valve. | WIRE THREAD INSERT 
- Power Unit on Trailer, ope rating Brakes. | 

- Trailer Brake linkage. 

Hose to source of Vacuum. 


Whether for incorporation in a new design or for renewing a stripped 
thread, Cross wire thread inserts are simple, accurate and effective. 
. Normally made in high carbon steel, hardened and tempered, they 
x Plunger with Safety Seal. | are also available in stainless steel for ferrous applications (not 
- Alternative Coupling for use with Breakeaway System. recommended for use with light metals), and in bronze for non- 
Existing Vacuum Brakes can be converted by adding “‘C"’, “‘D” and “E’" magnetic service. Send for full particulars. B.S.F., metric, 


FE E N Y & jo re N SO N LT D B.S.P., B.A., Whitworth, Unified, etc. 


134-136, EALING ROAD, WEMBLEY, MIDDLESEX 
Tel: WEMbley 4801 & 4802 Grams: Feejohn, Wembley ICROSS | MANUFACTURING CO. (1938) LTD., BATH, SOM. 
Phone: COMBE DOWN 2355/8 » Grams: ‘CIRCLE’ BATH. 


PYTO™MON 
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DAVID BROWN 


5 SPEED GEARBOX 


This outstanding commercial 
vehicle gearbox gives choice of 
direct or over-speed top gear. 
All gears are in constant mesh 
including reverse, and Porsche 
synchronisers provide effortless 
gear changes, reduce driver 
fatigue and extend gearbox life. 
A 4-speed gearbox, designated 
S.P.450, is also available for 


passenger vehicles use. 


Maximum Engine 
Torque lb./ft. 
Model S550 300 





The David Brown 
Automobile Gear Division 
manufactures extensive 
ranges of all types of gears 
for every modern vehicle, 


THE 
whether commercial or DAVID BROWN 


passenger carrying. 

leople ont ag aerens CORPORATION (SALES) LIMITED 

capacities. AUTOMOBILE GEARBOX DIVISION 
PARK WORKS HUDDERSFIELD 
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Remote 
Control 
Units 


will see it across the World! 


ituated with direct access by water to all the 
Thameside docks ... equipped for heavy 

handling—with acres of storage space . . . Parker 
Packing also offers the “know-how” and con- 
scientious care which provide maximum pro- 
tection for valuable exports. 
Parker Packing is a highly specialised organisation, 
developed and trained for the specific purpose of 
packing for export with éffective economy. 
Get a fiesh slant on your packing problems by 
calling in 





PARKER PACKING 
—PROTECTS YOUR EXPORTS! 
The Parker Packing Co. Ltd., 


Victoria Wharf, Grove Street, Deptford, S.E.8. 
Telephone TiDeway 6511 














Speed-indicators 
for Road Vehicles 


Reliable indication of road speeds is BTH were pioneers in the manufacture of 
essential in view of the provisions of the electric speed-indicators for road vehicles, 


Road Traffic Act. This indication must and the equipment is designed for the 


All types of Remote Control Units be steady and must be seen at a glance worst conditions likely to be encountered. 


are produced by Gills including 
? Advantages include 
Units made to manufacturers specific Compact design simple construction — few wearing parts. 
No long flexible drive thus ensuring greater accuracy 
Protection against dust and vibration 


designs. Famous for twenty years 


for one reason only— 





they are probably the best. 


BTH speed-indicating equipment, comprising (left to mght) 
split pulley for transmission shaft , speed-indicator (voltmeter 
| scaled in m.p.h.); generator with bracket and armoured cable; 


generator pulley Generator can be supplied for direct 
PACKINGTON HALL WORKS - LICHFIELD: STAFFS deve i dusioat 
Telephone: WHITTINGTON 284 & 285 Telegrams: “REMOTE”, LICHFIELD BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON CO LTD. COVENTRY. ENGLAND 


i Member of the AEI group of companies 
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‘ll This new journal will provide 
the information which management must have today 
for higher efficiency tomorrow 





AUTOMATIC AIDS TO CONTROL, ADMINISTRATION 
AND ROUTINE WORK IN OFFICE AND FACTORY CAN BRING 
RICH REWARDS TO THOSE WHO FIRST APPLY THEM 


Here is the lop exec utive’s guide 
to the choice of equipment and its correct 


F application 


in 





1 


DA | A Wi As production becomes more automatic and research 


more exacting, new methods of handling industrial 
PROC E S S if N G | information are being evolved. Applications of these 
fresh methods throughout industry will significantly 


improve efficiency, increase output, reduce costs 


DATA PROCESSING, a new journal in the Associated 
lliffe group, will describe in each issue the means by 
which this can be achieved, surveying the whole range 
of automatic aids to good management, commercial and 
industrial. Computers, punched card machinery and 
peripheral equipment will be examined and the best of 
the current operational practices presented in a form 
readily applicable to particular problems. Completion 
of the form below is the first move in ensuring that your 
A QUARTERLY FOR TOP MANAGEMENT AND CHIEF EXECUTIVES - . 
organisation is early among those who benefit from these 


new methods 











are these among your problems 


PLEASE MAIL THIS ENQUIRY 


To: ILIFFE & SONS LTD., 
DORSET HOUSE, STAMFORD STREET, LONDON, S.E.!. 


Please enter my subscription to DATA PROCESSING for one year (£4 Os. Od.) I will remit on receipt of your invoice. 
Please forward booklet giving further details of DATA PROCESSING (delete as necessary) 


, 
a 


ADDRESS 
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LPT cCMAALL °° Sie. 











Naw 
COLLIER & COLLIER LTD. WORM DRIVE | Service to the Motor 


NORTH MORETON, DIDCOT, RMOse CLIP fa and other Lndusltles 


BERKS. - ~- ENGLAND Phone: DiDcot 2046. j AMAL LTD., WITTON, BIRMINGHAM, 6 


aliz 
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For a wondertully 
smooth drive...Holroyd Worm Gears 


Did you know that all Holroyd worm gears are 
made in such a manner as to give some allowance 
for the inevitable deflection of bearings and geal 
housing? This results in an improvement in per 

formance because the gears are then working 
correctly in the loaded position. We are able t 

do this by a technique of manufacture which gives 
precise control over the tooth marking 


In certain cases we go further than this and makes 
the gears so that they have some latitude in 
assembly without impairing the efficiency. This is 





‘ularly valuable where the gears are difficult 
‘cess for adjustment during assembly. 


yint—Holroyd worm gears are made, if 
ight down to 1/1 ratio as an everyday 
e have a special plant for such gears. 


And don't forget that Holroyd worm gears around 
1/1 or 2/1 ratio will carry several times the load 
which can be put through a pair of straight faced 
spiral gears of the same dimensions, and will 


work with an efficiency of the order of 97 per cent. 


Have a word with Holroyd 
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LYTCHFTELD 


SPRINGS FOR 
RELIABILITY 


SPECIALISTS IN ALL VARIETIES 
OF SPRING FITTINGS FOR THE AUTOMOBILE TRADE 


LITCHFIELD BROTHE 


BROADHOLME oa om = 


PHONE 
S feu Ye, 
BYS HIRE 234 








“IF VOU MUST HAVE Taking the strain! 


Movement, vibration, power stresses, these forces 
provide a constant tug-of-war with every bolt and nut. 
That is why engineers use Richards “Hi-Strain’’ bolts 
which take such strains with maximum safety. 
Supplied Heat Treated to B.S.S. 1083 and B.S.S. 

1768 Grade R Quality 45/55 tons tensile. 
Threads to Whitworth, B.S.F., U.N.F. 

and U.N.C. 


Jeti, MALLEABLE = 


CASTINGS — CHARDS 
SEND FOR DETAILS OF OUR FILM “MODERN MALLEABLE”’ | hi - Strain ) sours 


HALE se HAL CIMITED DUDLEY PORT Stofs CHARLES RICHARDS & SONS LTD., Darlaston, South Staffs. 


mavere teTOM promss TreTOm \eTI/e Phone: James Bridge 3188 (8 lines) P.B.X. Wires: “Richards, Darlaston."’ 


Automobile Engineer, November 1958 








METAL CASED OR Rotary shaft seals for high speeds. Hair line lip contact 
and correct spring loading ensure minimum 
METAL INSERT friction loss. Complete range of seals for shaft sizes }” 
SEALS WITH to 10” ex stock. Special seal sections for pressure 


applications 
GARTER SPRINGS - 


PRECISION All British Standard and pre-standard sizes ex stock 
in addition to a large number of non standard and 
MOULDED American sizes. Pioneer flash free ‘O' Rings are 


ideal for static or slow reciprocating application 


‘ ’ 
Oo’ RINGS over a wide range of pressures 
ee ee 


PRECISION 


GROUND Ground to close limits on the outside diameter, 
Pioneer Rectangular Rings give perfect sealing 
RECTANGULAR on high pressure reciprocating applications. 
SECTION RINGS 
EM COR: RED ee ee Oe oe wie. OPP. eel le Pe aia” ial 
A special section Sealing Ring superior to ‘O” 
Rings or Rectangular Rings on low pressure 
applications up to 600 p.s.i. Cannot roll or twist 
NU-LIP RINGS in the groove. Hair line contact sealing lips 
ensure low frictional resistance. Interchange- 
able with British Standard ‘O’ Ring sizes. 


HYDRAULIC Used as hydraulic and pneumatic Piston Seals, 
PACKINGS hydraulic cylinder or valve stem packings. 
Pressures up to |,500 p.s.i. Six types are 
& WIPER SEALS available in a wide range of sizes 


Pioneer Oilsealing & Moulding Co. Ltd. 


COTTONTREE WORKS. COLNE, LANCASHIRE TELEPHONE: WYCOLLER 4 
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We all know this man. 

He’s the chap who has just tried GGL 
for the first time and can’t stop 
talking about the wonderful quality 


and service. He’s a nice man 





really, but he does go on... 
and it isn’t as if we old stagers 


didn’t rely on GGL service, too. 


CAPSTAN AND AUTOMATIC 
WORK AND SHEET METAL 
PRESSINGS IN ANY METAL, 
ANY FINISH, ANY QUANTITY 


FOR QUICK SERVICE AT THE RIGHT PRICE GET IN TOUCH WITH: 


GRIFFITHS, GILBART, LLOYD & COLTD 


EMPIRE WORKS : PARK ROAD . BIRMINGHAM 18 
TEL.: NORTHERN 6221 











PROGRESSIVE 


vehicle suspension 
with 





Change to 


ROCKWELL i 
HELICAL | Rubber 
CLAMPS | sphiame 


BRITISH PATENT 


aS Why waste time building up - 

ALL SIZES rickety, makeshift clamps 

DELIVERED : : with anything that’s handy? 
EX-STOCK iL Get on the phone today and | 

ask for full information about | - : bher Spri 
Rockwell Helical Clamps. Fit Aeon Hollow Rubber Springs 
These ingenious clamps have for Cor site Springing. Lower 
been designed for simple a wb ie P - 8 ad 
quick and positive mounting, operating costs. Easily fitted to 
with negligible clamp projec- > . 7 +t 
tion over work piece. Each any vehicle. No servicing needed. 
— is a — unit, Used as standard equipment by 
with no parts to lose. . i 
r many Commercial Vehicle Manu- 
LEAFLET GIVING Price, facturers and fleet owners. 
es _ 1% cancel DETAILS / 
mt <0 DA 
+ oR pro’ ue -70 Y, 
woes ane 1% Write for details today. 
WELSH HARP, EDGWARE ROAD, ROCKWE LL AEON PRODUCTS (LONDON) LTD., 

wa N.W.2. GLAdstone 0033 - 665, Finchley Road, London, N.W.2 HAMopstead 9072 
Birmingham— Springfield 1134/5. Scockport—Stockport 5241. Glasgow— Merrylee 2822 
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they go to Town 


In the production line, 

this A.E.I. type 

Radial is drilling and tapping 
2” B.S.F. and 1” B.S.P. 

holes in a Crawler Tractor 
gear box. 

Three way baseplate set-up 


uses machine to 


its maximum Capacity. 


ons and Co. Ltd. 


GAINSBOROUGH—LINCS 


In the toolroom, an 

A.E.|. type Radial is used 
for accurate work, 

in this case drilling a 

jig plate, the holes having 
been plotted 

previously on a jig boring 


machine. 


Write for illustrated 
literature of the complete 
TOWN range. 





Makers of high class Drilling Machines for 55 years. 


* ERED* TOWN & SONS LTD 


HALIFAX - YORKS 
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GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 





We also manufacture Rotary Cam and 
Profile Milling Machines, Short Thread 
Milling Machines, Multiple Drilling 


ENGINEERING CO. LTD. SRSpimeapneace aca 


End Facing and Centring Machines, 


COVENTRY PHONE COVENTRY 8864) — oe ee 





‘London’ Brand are worth specifying by name FORG | NGS 


because of their superior ductility and general 
working-up qualities. Direct delivery in our own 
vehicles to all parts of Great Britain ensures that FOR ALL ahaa ce 


loads arrive on time and in perfect condition. 


Stocked by leading Merchants. ’ A N ) ALLI E ) TRA DES 


OUR KEYNOTE by 
tity 
Chafers 


@) Ga 
SHIMWELL & C° LTP aX, 
MANUFACTURERS SINCE 1875 BRITISH INDUSTRIAL TOOL SUPPLIES LTD. 


WELLINGTON ROAD ° LEYTO LONDON - E.10 DUDLEY ROAD ~- LYE NR. STOURBRIDGE. TEL: LYE 2421 


Te LEYtonstone 228 
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range of dump trucks 
for your site 
and equipment 








300 HP OIL ENGINE 
TORQUE CONVERTER 


56.000 LBS PAYLOAD 


FODENS LIMITED 
y sApeeaen CHESHINE 
_ | 439 Park Lane W. 1.121. GROsvenor $952 


4 


3 100e® 


chee i : A mys Bs 


sim 
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GEARS 


and even more 
complex shapes 
produced 

without machining 
with DURASINT 


Think of the savings you would make if you could 
eliminate machining! Impossible, you might think? No, 
not a bit of it. For so great are the advances made in 
recent years in powder metallurgy that it is now possible 
to produce a vast range of pieces in their finished state ! 


Already many manufacturers dealing in quantity pro- 
duction are taking advantage of these new techniques. 
And at Sintered Products Limited, still further applica- 
tions are being found daily to help industry achieve a 
faster, more economic production of parts. Perhaps 
they could help you ? 


Our Representative will gladly call to discuss your particular problems. 
Or write for the DURASINT booklet giving you full details to: 


Save on SINTERED : 


Sintered Products Ltd. 


(One of the Sheepbridge Engineering Group) 
Hamilton Road, Sutton-in-Ashfield, Notts. 
Telephone: Sutton-in-Ashfield 590 Telegrams: Sintered, Sutton-in-Ashfield 











THE NATION’S REMEMBRANCE 


POPPY DAY 


Saturday November 8 


British Legion, Haig’s Fund, Pall Mali, London, $.W.1 
(Registered under the War Cherities Act, 1940) 




















BUSHES 


3” TO 10” BORE 


HARDENED 
AND 
GROUND 
ALSO 
UNHARDENED 
By 
The Bush People 


SEND US YOUR ENQUIRIES 
Established 35 years 


LAWRENCE Bros. MILLWARD LTD. 


WICKERSLEY 
ROTHERHAM 








TELEPHONE s04!\-2 
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for high efficiency 
engines 


This fine precision tool is available in three sizes of 

drive 3’, 4’, and 3’, and covers poundages from 10-400ft Ib. 

All sizes incorporate the popular ratcheting mechanism which avoids 
the continued removal and replacement of the tool when in operation, 


Send for leaflet giving full details. 


BUY BRITISH 
o. 
WV wo 


A Soe areas PRECISION 


KING DICK ) tian 


TOOLS 





ABINGDON KING DICK LIMITED, ABINGDON WORKS, TYSELEY, BIRMINGHAM 11 








RELIABILITY FROM START TO FINISH 


We have supplied high quality 
castings to clients of national 
repute for over 20 years. 





RA WLING Ss manufacturing company limited 


706+108 BEODOFOR DBD Wee seye O4A RAH, § 2 2 wee Ss.w.t28 
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CLASSIFIED ADVERTISEMENTS 


RATE 4d. a word, minimum 4/-. Each 
paragraph charged separately. Box number 
S words—-plus |/-. Advertisements for the 
November 1958 Show Number should be to 
hand not later than first post llth November. 


No resp bility Pp for errors. 








BUSINESS & PROPERTY 

y JELL - ESTABLISHED Automobile and 

General Engineering firm for sale, situated 
in the city of Durban on the main North 
National Road of Natal, which is the centre of 
the motor industry. Staff approx. 30. Works 
floor area approx. 10,000 sq. ft., and ample space 
for future development Box 7817, c/o 
Automobile Engineer [5657 


( ‘ARAGE, 62 ft. x 16 ft., with 5 rooms above 

in the North Kensington area, for sale, 
Freehold £5,500 Would suit Car-Hire firm 
or small Moto: Engineers. Write 18 Newington 
Causeway, S.E.1. Phone Hop 1684 (5664 


T° Sell:—-Rural Transport Service, comprising 
30 Omnibuses and Trucks. Profitable busi 
ness Owner retiring G.LA 26 Beeston 
Street, Kingston, Jamaica, West Indies {5670 


FOR SALE 

100 BAYS of brand new adjustable Steel 

Shelving, 72 in. high x 34 in. wide x 12 in 
deep, stove enamelled dark green, sent un- 
assembled, six-shelf bay, £3 15s. Od Sample 
delivered free. Quantity discounts, N.C. Brown 
Ltd., Eagle Steelworks, Heywood, Lancs. Tel 
69018 (5656 


MACHINERY FOR SALE 

DETTINGELL, Quickwork & Yoder Power 
Planishing Hammers for sale To fix on 
wall cr column. Depth of gap 33 Adjustable 
stroke Treadie clutch. Photo and details from 
7. J. Edwards Limited, 359 Euston Road 
London, N.W.1, or 41 Water Street, Birming 
ham, 3 {5665 


6 STATION and 8-Station Section Rolling 
Machines with separate curving unit for sale 

Have been used in the manufacture of motor 

ycle wheel rims, and complete with rollers. The 
curving unit is driven from the main machines 
Width between roller housings 19 and 12 

Diameter of shafts 3”. Length of bed 14’. Weight 

approximately 13 tons and 12 tons. Motor drive 
from 30 h.p. motor suitable for 400-440 volts 
S0 cycles. Full details and photo, etc 

J. Edwards Limited, 359 Euston Road, 

N.W.1, or 41 Water Street, Bir 

uingham, 3 [5666 


M AGEI Motorized Vertical lurning 
-"# Machine for sale, for roll finishing the edges 
f motor car wings and other stampings, without 
the use of wire. Maximum capacity up to 0-050 

Arranged motor drive for 400/440/3/50 Out 
60 to 180 stampings per hour, according to 
work. fF Edwards Limited, 359 Euston Road 
London, N.W.1, or 41 Water Street, Bir 


mingham, 3 





at 


‘a 
Ss 


For automatic and 
capstan precision parts—in any metal—to 
your own specifications . consult the 
specialist machinists. 

LF.V., DAL, O.LArm., 
Approved. 


A.R.B. Fully 


REPETITION 
PARTS from the 
BAR by eeee 


Telephone: 
Broadwell 
1115 
(4 lines) 
and 1757 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 





COTTON BAGS 


FOR SPARE PARTS, Etc. 
Walter H. Feltham & Son Ltd 


Imperial Works, Tower Bridge Road 
Telephone: HOP 1784 LONDON, S.E.1 





MACHINERY FOR SALE 

3 PHILIPS High Frequency Generators, 80 kW 
© output each set, at 200 kilocycles. Model 
F.150. Each machine complete with all valves, 
switchgear, etc., and also closed circuit air blast 
water coolers Equipment has automatic output 
transformers. Owing to suspension of Govern- 
ment contract can offer at £2,000 per set. Original 
manufacturer's cost, £14,000 per set about 5 
years ago. Equipment is unused 
[DAVIDSON'S ENGINEERS (MANCHES- 

TER) LTD., Irkdale Street, Cheetham Hill, 
Manchester, 8. Tel.: Collyhurst 1610 [S669 


SITUATIONS VACANT 

I RITISH WELDING RESEARCH 

CIATION 

RESEARCH Officer is required by the 

Association for its Resistance Welding 
Research Team at Abington Hall, near Cam- 
bridge The team is investigating the funda- 
mentals of resistance welding, and spot and 
seam welding of heat-resisting alloys and steels 
University degree or appropriate professional 
qualification necessary. and experience of resist 
ance welding desirable Salary in range £800- 
£1,025. Superannuation under F.S.S.U. Apply, 
with full particulars of age, qualifications and 
experience, to the Secretary, B.W.R.A., 29 Park 
Crescent, London, W.1 {5667 


ASSO 


PATENTS 
THE Proprietor of British Patent No. 730,291, 
entitled “Method and Means for Balancing 
Wheels,” offers same for licence or otherwise to 
ensure practical working in Great Britain 
Enquiries to Singer, Stern & Carlberg, 14 E 
Jackson Blvd., Chicago 4, Illinois, U.S (5662 


SERVICES OFFERED 
DESIGN Office Capacity available for Mech- 
anical and Production Engineering. Special 
Machines and Projects Norris Brothers Ltd., 
53 Victoria Street, London, $.W.1. Tel.: Abbey 
5444. [5610 


TEST EQUIPMENT 
] pOBBIE McInnes Accelerometer wanted 
urgently by the technical staff of “‘Motor 
Transport Please contact John M. Dickson- 
Simpson, “Motor Transport, Dorset House, 
Stamford Street, London, S.E.1 Telephone 
Waterloo 3333 5671 


TUITION 

.M.1.M.1., City and Guilds, A.M.I.Mech.E., 

etc., on “‘No Pass-No Fee” terms. Over 95 
successes. For details of Exams. and Courses 
all branches of Auto., Acro., Mechanical Eng., 
etc., write for 144 page handbook — Free. 
B.1.E.T. (Dept. 643), 29 Wright's Lane, London, 
W.s. (5553 


BOOKS 

AUTOMOBILE Chassis Design. 2nd Edition. 

By R. Dean-Averns. A text-book on the 
fundamentals and technique of design for heavy 
and light vehicles. This greatly enlarged edition 
covers all the main components of an automobile 
apart from the prime mover 30s. net from 
all booksellers. By post 31s. 4d. from The 
Publishing Dept., Dorset House, Stamford Street, 
London, S.E.1 








FLEKIBOX LIMITED - NASH ROAD - 





TRAFFORD PARK - MANCHESTER 17 
Agents and representatives in all parts of the world » Associated companies in U.S.A., France and 


e coolant pumps 
OW « hydraulic transmission systems, etc. 





by fitting 


() fiexibox) MECHANICAL SEALS 


Telephone: Trafford Park 1477 - Telegrams: Flexibox Manchester Telex 
Germany 











MEKELITE 


GEARED KNe= JOINT 


INDUSTRIAL 
LIGHTING 
UNITS 


For wall, bench or machine mounting 


17 Western Road 


Catalogue sent free on request 


MEK-ELEK Engineering Ltd. 


MiTcham 





FRICTION GRIP BOLTS 


STRUCTURAL JOINTS 


HIGH STRENGTH 











for 





London: W. Kelway- 
Bamber & Co. Led., 
” 70 Victoria St. $.W.1 
Tek Abbey 6860 
W.E. Coast: Fasteners 
Led., 2 Hall Sc.. Bar- 
nard Castile, County 
Durham. Tel 
Barnard 
Castle 


Pomuel Persden x son ro 2”? 


LTRINCHAM STREET, MANCHESTER, |. 


MITCHAM Surrey 3072 (LI TERT 
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FOR SOUND CASTINGS 


CONSULT 


gE 
We are manufacturers of high duty iron castings 
for the motor car and allied trades. 


Manufacturers of (CROMER) High Duty Cast 


lron—lIdeal for Brake Drums. 


TRIPLEX FOUNDRY LTD 


UPPER CHURCH LANE, TIPTON, STAFFS. Telephone Tipton 1293 (4 lines) 
HIGH DUTY IRONFOUNDERS 


A Member of the Triplex Foundries Group 


One of I f a om Cats 


USE 


CLANCEY 


CAST-IRON VALVE GUIDES 





ra ANCEY L'™®= BELLE VALE - HALESOWEN 


PkKLEPHONE: CRADLEY HEAIH + 69411-2-35 
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THE BESCO PRODUCTION 


WHEELING & RAISING 
MACHINE mobE- E.F. 


FORMS AND SHAPES CURVED PANELS FROM 
THE FLAT SHEET, DENTED OR BUCKLED 
CAR OR AIRCRAFT PANELS ARE QUICKLY 
SMOOTHED TO A PERFECT FINISH. 


Extremely rigid. Ball bearing top and bottom rollers with quick 
release action to bottom rollers. Gap 194in. deep. Can be fixed 
on a wall or column, or on bench with leg removed. Design 
permits freedom of movement under the rollers. 


Other machines are available with 42in gap and heavy cast 
iron body; model E is similar to illustration: model M mounted 
on legs, is supplied with 30in. and 42in. gap: bench model 
with l02in. gap. 


Registered Design No. 867186 
Patent No. 608664 





Besco sheet metal working machinery made by 


FS Edwards Lfd 


Edwards House, 359-361 Euston Road, London, N.W.1 
Phones: EUSton: 4681 & 3771 Grams: Bescotools Norwest London 
Lansdowne House, 41 Water Street, Birmingham, 3 
Phones: CENtcral 7606 8 Grams: Bescotools Birmingham 3 
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LOOKING FOR A 
SPRING ? 


No. 760. 

ine eteamen hy 3 dor, Assorted 1” ... compression, 18 S.W.G. x +; x 2", 17 coils? 
aga gear to Pin re 1 
long, 22 10 r $.W <. diam., 19G to 15G Sorry, you'll never find it in that drawer of odds and 


i” to 4” diam. 6/6 each. 5/S cach ends. Why not use TERRY'S BOXES OF ASSORTED 
SPRINGS and put your hand on it right away? 

Just the job for you experimental people—a 
No. 757. No. 388. simply unlimited variety of springs of every kind— 
mere eg Pf oe, compression, expansion, long, short, heavy, light, 
Assorted, 4” to sion Springs any gauge you want. We show some of our boxes 
i”, 4" to 2" long, Ge ¥ tots’, 180 here, but why not let us send you our fully illustrated 
27 to 20 S.W.G. to 21G. “ c: ° 

15/- each. e 9/6 cach. list—post free? 





* Interested in Spring Design? Send for 
‘Spring Design and Calculations’—Post Free 12/6 





No. 758. No. 753 

Fine Expansion 3 doz. Assor- 
Springs. | gross ted Light Ex- 
Assorted 4” to pansion }* to }” 
et Wy «4 diam., 2” to & 
long, 22 to 18 S.W.G 


“ ons 


30 Compression Springs 12” long ASSORTED SPRING S 


i” to i" diam., 24G to 18G, suitable 

for cutting into shorter lengths ; and 30 
Expansions 1)” to 12” long, 5/32" to 
diam., 22G to 16G. 24/- each. 











HERBERT TERRY & SONS LTD ~ REDDITCH - WORCS. 
(Makers of quality Springs, Wireforms and Presswork for over 100 years) 


HT 24 
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ETS are 


is way!” 


ENGINEER 


**... that’s whyl go to CASHMORES. 
As Accredited Sttel Stockholders of 

the Steel Compayty of Wales Limited, 
they have all the\froduction 

resources of this gfeat mill behind them. 
Cashmores hold comprehensive stocks 
—I’ve no need to finance large stocks 





of my own or use up valuable 
production space to store it. With 
their new Telex service and speedy 
delivery fleet you can say Cashmores’ 
stocks are my stocks—and that’s 
why it’s cheaper all round ! 

I suggest you write in for their 


stock list.” 


MORE LIMITED 


of the Steel Company of Wales Limited 


FS. NEWPORT - MON. 
Telephone: 66941/6 Telex- 49-248 


ON, S.W.1. Telephone: ABBey 4556/7/8 





